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PROCEEDINGS 
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THE  ROYAL  IRISH  ACADEMY. 


NovBMBER  8th,  1847* 

REV.  HUMPHREY  LLOYD,  D.  D;,  President, 
in  the  Chair. 

The  following"  Address,  which  was  presented  to  the  Lord 
Lieutenant  on  the  7th  July  last,  together  with  His  Exeel- 
leoey's  Answer,  was  ordered  to  be  entered  on  the  Minutes : 

**  TV  HU  Excellency  the  Right  Honourable  William  Frede* 
rick  Earl  of  Clarendon^  Lord  Lieutenant  General  and 
General  Governor  of  Ireland^  j*c. 

**  Mat  it  plbasb  your  Excbllency, 

**  Wc,  the  President  and  Members  of  the  Royal  Irish 
AcsdeiDy,  bombly  beg  yoiir  ExceHeney*9  permission  to  offer 
you  our  respectful  congratulations  on  your  arrival  in  this 
country,  la  the  high  character  of  Kepresentative  of  our  most 
gracious  Sovereign. 

*•  The  Royal  Irish  Academy  was  incorporated  at  the  close 
of  the  last  century,  for  the  Promotion  of  the  study  of  Science, 
Polite  Literature,  and  Antiquities,  in  Ireland. 

•*  By  the  Charter  of  our  Royal  Founder,  King  George  the 
Third,  the  office  of  Visitor  of  the  Academy  belongs  to  your 
Excellency,  as  Lord  Lieutenant  of  Ireland. 

*  It  becomes  our  duty,  therefore,  to  solicit  your  Excel- 
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lency*8  attention  to  the  objects  of  the  Academy,  and  to  the 
manner  in  which  we  have  endeavoured  to  carry  those  objects 
into  effect.  When  your  Excellency  has  leisure  to  inquire 
more  minutely  into  our  proceedings,  we  indulge  a  hope  that 
you  will  recognise  in  the  Royal  Irish  Academy  a  most  im- 
portant instrument  of  good  for  Ireland.  The  Academy,  during 
a  period  of  more  than  sixty  years,  has  been  the  means  of 
bringing  into  notice  much  of  the  talent  of  this  country,  which 
would  otherwise,  perhaps,  have  perished  in  obscurity  ;  and  the 
papers  that  have  appeared  in  our  Transactions  have  earned 
for  us  a  reputation,  not  altogether  insignificant,  among  the 
learned  Societies  and  Academies  of  Europe. 

•'  To  the  inheritor  of  the  illustrious  title  of  Clarendon,  it 
is  unnecessary  to  enlarge  upon  the  advantages  of  an  Institu- 
tion which  has  for  its  objects  the  advancement  of  Literature 
and  Learning.  An  indirect,  but  not  unimportant  benefit,  re- 
sulting from  such  an  Institution,  is  its  tendency  to  diminish 
party  strife  and  prejudice.  The  Academy  has  always  been 
composed  of  men  who  differed  from  each  other  widely  on  many 
subjects;  but  their  differences,  hallowed  by  the  calm  pursuits 
af  Science,  have  never  interfered  with  that  mutual  forbearance 
and  good  will  which  Is  so  essential  to  the  right  cultivation  of 
Literature,  and  so  eminently  desirable  in  a  country  like  this. 

*'  That  such  benevolent  and  kindly  feelings,  with  learning 
and  all  useful  knowledge,  may  be  effectually  promoted  in  every 
part  of  Ireland  under  your  Excellency's  government,  h  our 
earnest  liope  and  prayer^'* 
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ANSWER, 

"  Mr.  Pebsidbnt  and  Gsntlsmbn  op  the 
Royal  Irish  Academy, 

"  I  beg  you  will  accept  my  sincere  acknowledgments  for 
the  kind  and  Mattering  terms  in  which  you  have  conveyed  to 
me  your  congratulations  upon  ray  arrival  tn  this  country. 
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i  anticipate  the  [ligliest  gratification  from  the  perfor 
se  of  my  duty  as  Visitor  of  the  Royal  Irish  Academy, 
luse  I  feel  convinced  that  personal  observation  and  inquiry 
C2in  only  confirm  the  opinion  that  I  entertain,  that  yoti  have 
Hwell  understood,  and  have  eflfectually  carried  out,  the  noble 
*  objects  of  your  Institution,  by  promoting  the  stu<ly  of  Science, 
by  fostering  the  talent  of  Ireland,  and  by  publishing  those  re- 
stilts  of  your  labours,  ivhich  have  earned  for  the  Academy, 
both  at  home  and  abroad,  the  reputation  it  so  justly  enjoys. 
•*  No  higher  tribute  can  be  paid  to  Science  and  Literature, 
no  proof  more  convincing  of  their  general  influence  can  be 
feand, — than  the  fact  that,  during  a  period  of  sixty  years, 
ihroughout  which  dissensions  have  unhappily, and  almost  with* 
t  tnlerruption,  prevailed  in  this  country,  the  Royal  Academy 
always  kept  aloof  from  the  strife  of  parties,  and  has  pre- 
sented a  neutral  ground,  where  men  of  opinions  the  most  op- 
Ite  could  meet  for  a  commoa  purpose,  where  the  voice  of 
on  was  not  heard,  and  where  each  was  inteut  upon  the 
good  of  all. 

**  The  Members  of  the  Academy  must  feel  an  honest  pride 
bavlng  thus  afforded  an  example  of  that  mutual  forbearance 
good  will  which  are  of  vital  importance  to  the  progress 
snd  prosperity  of  Ireland.     The  necessity  and  the  advantages 
of  such  benevolent  feelings  are  now,  I  rejoice  to  think,  gene- 
rally recognised,  and  I  shall  consider  myself  most  fortunate,  if 
y  unceasing  efforts  to  promote  them,  together  with  the  diffu- 
of  knowledge,  are  attended  with  the  success  1  desire ;  for  I 
am  well  assured  that  nothing,  at  the  present  moment,  would 
he  more  useful  to  Ireland,  or  more  faithfully  fulfil  the  gracious 
,  tnlentions  of  our  Sovereign." 

^M      It  was  hesolvbd, — That  we  have  received  with  the  deep^ 
^^t  sorrow  the  intelligence  of  the  calamitous  event  which  has 
deprived  the  Academy,  the  University,  and  the  scientific  world, 
of  so  bright  an  ornament  as  Professor  Mac  Cultagh. 
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'hat  we  beg  leave  to  offer  our  sincere  condolence  an  J 
sympathy  to  his  family,  under  an  affiictioo  so  deplorable  and 
irreparable. 

That  we  shall  ever  cberiBh,  mih  sentiments  of  the  most 
poignant  regret,  the  memory  of  one,  to  whose  zeal  and  muni- 
ficence this  Academy  especially  is  so  deeply  indebted. 

That,  as  an  expression  (however  feeble  and  inadequate)  of 
our  sorrow  for  his  memory,  the  Academy  do  now  adjourn,  with- 
out proceeding  to  transact  any  of  the  ordinary  business  of  this 
Meeting. 


November  30th,  1847* — (Stated  Meeting.) 

REV.  HUMPHREY  LLOYD,  D.jy.,  President, 
in  the  Chair. 

The  Rev*  Samuel  Haughton  was  elected  a  Member  of  the 
Committee  of  Science;  and  Eaton  Hodgkinson,  Esq*,  F.  R.S., 
was  elected  a  Member  of  the  Academy. 


The  Council  having  recommended  the  Academy  to  sanc- 
tion an  exchange  of  antiquities  proposed  by  Mr,  Staunton,  of 
Longbridge,  near  Warwick, 

It  was  Resolved, — That  the  brass  seal  in  the  Museum 
of  the  Academy,  with  the  legend,  **  Sigillum  peculiaris  Juris- 
dictionis  de  F  Fysshers  Itchyngton,"  be  given  to  Mr.  Staun- 
ton in  exchange  for  a  seal  made  of  slate»  having  the  legend 
**  Sigillum  dfij  iohls  epi  limirensis." 


Read, — The  following  translation  of  a  letter  from  the 
Royal  Commission  for  the  Preservation  of  Antiquities^  dated 
Copenhagen,  June  20,  1647  : 

"  Mr.  J.  J*  A.  Worsaae,  well  known  by  his  writings  and 
antiquarian  researohef,  both  in  his  own  country  and  in  the 
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►reigti  countries  in  which  he  has  travelled,  has  delivered  from 
the  Royal  Irish  Academy  to  the  Museum  of  Northern  Anti- 
quities of  this  place,  a  small  series  of  specimens  of  Irish  Anti- 
quity, which  both  serve  to  illustrate  those  of  the  North,  and 
are  also  interesting  for  the  purpose  of  comptirison. 

**  Of  still  greater  importance  to  antiquarian  science,  and 
therefore  doubly  welcome  and  useful  to  us,  is  the  valuable 
^Ift  (likewise  brought  over  by  our  above-mentioned  country- 
man) of  twelve  large  sheets  of  drawings  of  the  most  importaut 
objects  of  antiquity  to  be  fouud  in  the  collection  of  the  Irish 
Academy. 

'*  Although  the  articles  fabricated  in  most  countries  have 
gradually  come  to  acquire  some  peculiar  impress,  there  is, 
nevertheless,  a  certain  agreement  in  the  primitive  specimens 
of  different  regions,  which  it  is  instructive  to  know ;  and,  as 
regards  England  and  Ireland,  these  countries  possess  the  ad^ 
ditional  interest  to  the  Northman,  that  he  may  there  expect 
to  find  what  has  originated  from  his  forefathers. 

*^  Our  Museums,  as  Mr.  Worsaae  has  already  suggested, 
will  best  illustrate  what  may  reasonably  be  supposed  to  have 
belonged  to  our  forefathers,  it  will  afford  us  pleasure  to  contri- 
bute by  our  exertions  to  the  further  elucidation  of  this  subject* 

**  (a  expressing  our  deep  sense  of  the  kind  attention  shewn 
to  us,  we  shall  endeavour,  at  a  future  period,  to  return  our 
thanks  by  transmitting  to  the  Academy  such  matters  as  we 
inay  deem  of  value  for  its  collections,  and  shall  be  glad  hence- 
lorward  to  give  and  receive  information,  such  as  may  be  of 
u»e  for  the  history  of  the  North  and  of  Ireland. 

**  (Signed)  Fbederik,  Crown  Prince* 

Werlauff. 
Finn  Magnusbn. 
C.  J.  Thomsen. 
C.  C.  Rafn. 
To  the  Royal  Irish  Academy, '^ 


Mr.  E.  J.  Cooper  read  the  following  paper  on  the  Deter- 
mination of  Differences  of  Longitude  by  means  of  Shooting 
Stars. 

**  It  is  not  my  intention,  ypon  the  present  occasion,  to  make 
any  remarks  on  the  various  theories  that  have  been  published 
on  the  subject  of  what  are  commonly  called  shooting  stars;  I 
desire  merely  to  lay  before  the  Academy  the  result  of  a  rough 
experiment  which  I  recently  instituted^  to  obtain  by  them 
differences  of  longitude  between  two  stations, 

**  Artiiieial  signals  have  been  frequently  adopted  for  this 
purpose^  and  by  none  with  more  perfect  success  than  by  my 
excellent  friend,  Dr.  Kobinson,  of  Armagh.  The  Academy 
knows  that,  to  conclude  the  difference  of  hjngitude  between 
Dunsink  and  Armagh,  he  obtained  rockets  from  the  Ord- 
nance, which  were  fired  on  Slieve  Gullion,  and  the  instant  of 
their  extinction  was  noted  at  the  two  Observatories.  The  re» 
sull  was  within  0**03  of  that  given  by  the  mean  of  fifteen 
chronometers  belonging  to  Mr.  Dent,  the  celebrated  maker 
in  London,  In  the  year  1841  the  difference  of  longitude  was 
lught  in  a  similar  way,  between  the  Observatories  of  Armagh 
"and  Markree.  The  rockets  were  fired  on  Culkagh,  but,  unfor- 
tunately, only  seven  were  observed  at  both  places.  The  result, 
however^  only  differed  I*  from  that  deduced,  by  the  kindness 
of  Captain  Larconi,  from  the  Ordnance  Survey, 

*'  It  can  scarcely  be  necessary  to  remind  the  Academy  tbaC 
these  artificial  projectiles  are  not  always  available  for  the  pur- 
pose, inasmuch  as  the  height  to  which  they  can  be  made  to 
rise  is  limited,  and  there  is  also  a  difficulty  in  securing  their 
sudden  extinction.  Differences  of  longitude  between  placet 
far  separated  from  one  another  on  the  earth^s  surface^  cannot* 
therefore,  be  decided  by  their  means. 

'^  I  believe  that  the  idea  of  making  shooting  stars  subser- 
vient to  this  end  t*  by  no  means  new ;  but  1  am  not  aware  of 
\i»  Imvitig  been  carried  into  pnictico.     They  have  been  ob- 


rrved  at  two  stations  to  ascertain  their  distance  from  the 
farth  through  parallax  ;  but  I  fancy  that  there  has  no  experi- 
tnent  been  made  similar  to  that  which  lam  about  to  submit  to 
your  notice. 
H  *'  Previous  to  the  periodical  display  of  these  singular  phe- 
nomena in  August  last,  I  communicated  with  Mr.  Graham, 
my  first  assistant  at  the  Markree  Observatory,  suggesting 
thai  we  should  make  the  trial  of  obtaining  the  difference  of 

I  longitude  between  Markree  Observatory  and  the  Obelisk  at 
Killiney,  by  means  of  shooting  stars.  1  fixed  on  the  even- 
ings of  the  lOlh,  1 1th,  and  1 2th  of  August,  as  those  on  which 
it  was  most  probable  that  the  greatest  number  of  these  phe- 
nomena would  be  seen  ;  and  the  room  and  gallery  of  the 
Obelisk  were  most  obligingly  placed  at  my  disposal  by  Mr. 
Warren. 
^g  **  The  Markree  mean  times  were,  of  course,  easily  detcr- 
knified*     Those  at  Killiney  were  deduced  from  transits,  ob- 

I served  with  a  beautiful  little  universal  instrument  by  MM. 
Erlels,  of  Munich,  and  a  sidereal  chronometer  by  the  late 
Mr,  Sharp,  of  this  city.  On  the  1 0th  and  12th  of  August, 
the  shooting  stars  were  noted  at  both  stations  :  on  the  1  Ith 
only  at  Markree,  tlie  night  being  overcast  with  rain  at  Kil- 
tiney*  I  have  the  honour  to  present  the  lists  of  those  teen  at 
Mmrkree  and  Killiney  on  the  10th  and  12th. 
**  The  first  column  of  the  Markree  lists  gives  the  number; 
ibe  seeond,  the  mean  time  at  station  ;  the  third  and  fourth,  the 
apparent  place  in  the  heavens,  wherein  the  phenomena  firstly 
and  lastly  were  observed;  the  fifth,  their  estimated  duration  ; 
liie  sixth,  their  magnitude  compared  with  the  fixed  stars;  and 
le  last,  general  remarks  thereon. 
**  ITie  first  column  of  the  Killiney  lists  gives  the  number  ; 
and  the  second,  the  mean  time  at  station ;  but  the  third,  contain- 
ing the  supposed  mean  lime  at  Markree,  corresponding  to  the 
lifteati  time  at  Killiney,  by  estimation  of  the  difference  of  longi- 
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tude,  was  introdoced  by  me  for  the  purpose  of  facllituting  iB^ 
identification  of  the  objects  seen  at  both  the  stations.  This 
was  necessarily  a  rough  approximation,  obtained  as  foUows : 

'*  The  longitude  of  Dunsink,  according  to  the  Nautical 
Almanac,  =  25"^  22*  W.  of  Greenwich  ;  and  that  of  Markrce 
Observatory,  ^33^  48'''4  W,  Thus  the  difference  of  longi* 
tude  between  Dunsink  and  Markree  =  8™  26''4.  Applying  a 
scale  to  the  Ordnance  Sketch  Map  of  the  county  of  Dublin, 
the  Obelisk  at  KiMiney  appeared  to  be  nearly  9*55  statute 
miles  to  the  eastward  of  Dunsink ;  and  then,  assuming  a  degree 
of  longitude  in  latitude  53*^  15'  to  equal  about  41*45  statute 
miles,  a  simple  rule  of  three  gave  the  difference  of  longitude 
in  time  between  Dunsink  and  Killiney  =55**3,  This  being 
added  to  8™  26*'4,  the  difference  between  Dunsink  and  Mark* 
ree,  produced  the  result, — difference  of  longitude  between 
Markree  Observatory  and  the  Obelisk  at  Killiney  =9™2l*"7. 
With  this  result  I  estimated  the  tiraea  at  Markree  correspon- 
ding to  the  times  at  Killiney. 

**  Upon  my  sending  my  observations  on  the  10th  and  12th  to 
Mr.  Graham,  he  identified  my  Nos.  30  and  38  with  his  Nos.  13 
and  T 1  on  the  night  of  the  1 0th.  These  two  shooting  stars  gave 
difference  of  longitude  respectively  =  9"  20** 9  and9"*19*'9; 
the  mean,  9*"  20**4,  differing  from  the  longitude  assumed  by 
me  in  the  amount  l«'3.  But  1  subsequently  discovered  that 
the  shooting  stars,  No.  8  Markree,  and  No.  27  Killiney,  on 
the  night  of  the  12th,  were  one  and  the  same,  giving,  for 
difference  of  longitude,  9*"  23"-4.  The  mean  of  the  three 
is  9'"2l*'4,  which  differs  only  0*'3  from  that  which  1  had 
estimated. 

*^  That  the  result  is  in  reality  as  satisfactory  as  it  appears  to 
be,  I  cannot  assert.  Fractions  of  sccondii  in  the  observations 
could  scarcely  have  been  attended  to  untler  the  circumstances, 
and  therefore  were  neglected ;  those  appearing  in  the  li8t«t 
ari^ng  from  the  application  of  the  corrections  for  clock  at 
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I 


9 


Markree,  and  sidereal  chronometer  at  Killiney.  1  also  ne- 
glected the  difference  of  longitude  between  the  Obelisk  and 
tran«»ii  instrument*  Thus,  a  very  accurate  result  could  scarcely 
be  expected  from  but  three  comparisons. 

"  With  reference  to  the  two  phenomena  of  August  lOlh,  I 
have  to  remark,  that  if  the  lines  of  apparent  direction  of  No.  38 
Killiney,  and  No.  7 1  Markree,  be  produced  to  the  horizon,  the 
azimuthal  difference  would  amount  to  120°;  and  in  the  case 
of  No.  30  Killiney,  and  No.  13  Markree,  the  difference  would 
be  still  greater.  This  observation  does  not  apply  to  No.  27 
Killiney,  and  No.  8  Markree,  on  the  night  of  the  r2th.  Here 
tJie  parallax  was  small,  and  it  seems  almost  certain  that  the 
commencement  of  visible  trajectory  was  observed  at  Markree, 
and  the  end  at  Killiney.  The  two  shooting  stars  of  the  lOth 
roast  have  been  much  nearer  to  the  earth  than  that  of  the 
12th,  Supposing  the  parallax  to  be  ISO*',  the  distance  of  the 
object  from  each  station  would  be  to  the  distance  of  the  sta- 
tions from  one  another  as  1  to  \/3.  The  base  in  the  expe* 
Hment  before  us  «  98  miles.  It  is  somewhat  singular  that 
No.  29  Killiney,  and  No.  10  Markree,  on  the  night  of  the 
12th,  and  dei«criljed  ut  both  stations  to  be  of  extreme  briU 
Uancy,  and  with  magnificent  train,  should  have  been  seea 
wttbtn  10*  of  each  other  in  the  same  apparent  line  on  the  map, 
but  moving  in  opposite  directions." 


^^^^Pf 

^ff        Sftooting  Stars  observed  aiKiUine^,  Augusi  10,  1847. 

No.    M.T,KiiUiiey. 

CalcuUt«d 

From. 

To. 

Dtjr.|  Ma«. 

RcoacU, 

h.  01.     •. 

b.  in.     1. 

1 

9  27     0-6 

9  17  88.8 

a  Ure.  Min. 

a  Uni.  Maj. 

0.6 

2 

No  train,                  1 

2 

9  30     0.0 

9  20  88.8 

y  Andromed. 

n  Anctis. 

1 

8 

9  34  69.2 

9  26  37.6 

l>0. 

^  Andromed. 

, 

2 

Train. 

1 

4 

9  88  68.6 

9  29  86.8 

y  Pifwium. 

a  PcpasL 

1 

6 

9  43  84.8 

9  34  13.1 

a  Cephei. 

a  Urs,  Min. 

, 

1 

Train- 

1 

6 

9  44   14.7 

9  34  63.0 

Do. 

Do. 

. 

1 

Train. 

7 

9  44  19.7 

9  84  68.0 

K  Dracouia. 

i  Vn,  Maj. 

,  , 

1 

Train,                      ^ 

« 

9  47  24.2 

9  88     2.5 

a  I'm.  Min. 

n  Dra.  Maj. 

0.6 

4 

No  tr«4tn. 

9 

9  48  48.9 

9  89  27.2 

jS  Tritmgidi. 

a  Piscium. 

.  . 

.   . 

Train. 

10 

9  49  18.8 

9  89  67.1 

A  little  north  > 
1  of  preceding,  J 



l.O 

3 

Xu  train. 

11 

9  50  12.7 

9  46  51.0 

a  Cassiop. 

Over/3  Androm. 

1.0 

2 

Notnio, 

12 

9  67  47.6 

9  48  26.8 

i  Aiidrojji. 

ff  Androifi. 

IS 

9  68  47.8 

9  49  25.6 

a  AiirigaB. 

w  Aurigie. 

14 

9  69  67.1 

9  60  86.4 

a  Urs.  Mia. 

S  Cametop. 

16    10     0  37.0 

9  61  16.3 

S  (iMndiyp, 

a  Uni.  Maj. 

,    , 

I 

Train. 

le    10     6     1.8 

9  65  89.6 

X  Drteonia. 

i  Urs.  Miy. 

1.0 

8 

Slight  train. 

K 

17    10     €  13.1 

1 

9  66  51.4 

a  Urs.  Mi^. 

C   Parallel  to  \ 
(  tail  of  Draco,  j 

0.5 

6 

No  traia. 

^^H 

18    10     7  45.8 

9  58  24,1 

y  Ur».M«j. 

a  Draconis. 

1.0 

1 

No  train. 

^H 

19    10     fl  30.7 

9  59   19.0  a  Dratonia. 

Thw*  a  Urs.  Blaj. 

10.0 

1 

Train  v«ry  Id^^ 

^^H 

20    10  n   16.2 

10     I  53.5||  7  Androm. 

^  Androm. 

0.7 

3 

No  train. 

^^L 

fl    10   12  69. » 

10     3  38.2  ^Ajidroin. 

y  PiaciunL. 

4 

^^^ksi 

Its    10   13  59.8 

10     4  88.1 

Do. 

Do. 

^^^r 

^t8 

10  14  19.7 

10     4  68.0 

j3  Pisdum 

Satam. 

^^T 

U 

10   16  16.4 

10     6  64.7 

a  Urs.  Min. 

V«rticallv  dawn. 

26 

10  18  36.0 

10     9  14.3 

Delphiuiis. 

Do'. 

26  jlO   19   13.9 

10     9  51.2 

n  Uni.  Maj. 

a  Can.  Vea. 

27  ilO  19  B3.9 

to   10  11.2 

43  Camelop. 

X  Draconis. 

T         » 

,   , 

28 

10  24  63,0 

10  15  31.3 

Xeb.  Androm. 

i  Audrttm. 

0.5 

8 

No  train. 

29 

10  26     2.8 

10  16  41.1 

e  LaoeitA 
f  Hiilf  w»yb©- } 
' '  tween  Pole  h  V 
C  a  I'n,  Maj.   > 

a  hynt. 

0.6 

8 

Ko  tnio. 

to  !10  28  82.4 

10  19  10.7 

aUra.Maj. 

LO 

4 

Kotnlo. 

81    10  88  11.6 

10  2S  49.9 

a  Triaripuli. 

S  Trianguli. 

0.3 

4 

No  train. 

82    12     4  20.7 

11    51  59.0   a  AHeti*. 

Mara. 

0.6 

4 

Ko  iraio. 

88    12     ft  45.4  11   H  23.7;  ^  TrioDiruli, 

tj  Piw.'itim. 

0.6 

8 

No  tfaio. 

84    12  15  48.«,I2     6  22 . 1   a  Ur>.  Min. 

fS  Ur».  Min. 

85  'l2  19  33.2  1-2  10  11.6 

Do. 

l3  Bwti^ 

86    12  20  4S.0I2  11   21.3 

Y  AndroiiL. 
e  rauiop. 

a  Urs.  Maj. 

0.5 

a 

No  train. 

87  '12  22  42.8JI2   IZ  20.9 

/3C«ti. 

1.0 

1 

No  Ualn. 

88    12  26  12.1:12  16  60.4 

t  Ura.  Maj. 

a  Can.  Von. 

89    12  27  81.912  18  10.2 

a  .\uri(7ie. 

40    12  27  61.8'l2   18  80.1 

a  Ur^  Min 

X  Draionia. 

^ 

41     12  SO      1,412  20  89.7 

a  Arietta. 

M.I4. 

^H 

42    12  80  41.3.12  21    19.6 

y  Androm. 
lloUdr*. 

ih.o'  Pliiiadaa. 

^H 

^^L 

48    12  81  11.8 

12  21  49.6 

Maw, 

^H 

■ 

f  PanJIel  UtW) 

■ 

i 

44    12  81  81.1 

La    aa    aa    4    1   N.  of   «  Au- 

l.i) 

1 

Ko  trtlii.          ■ 

46    12  84     &.81I2  24  44.1   A  Lm.  Mi^. 

X  llM  MiO- 

•  • 

Kalniii.          m 

L 

46    12  42  84.4  12  88  12.7  A  Uf».  Maj, 

iB«l0w/3UiY,M4 

t 

1.0 

2* 

SlIgtaCttlllL       ■ 

1 

L 

g 
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Shooting  Siar$  observed  at  Markree,  August  10,  1847. 


H.  T.  Marknt. 

rtom. 

To. 

Dur. 

Hag. 

Bcmarks. 

h.  ».      ^ 

s. 

9  10     9.0 

aUrs-Min. 

yOrionis. 

0.4 

2 

No  train. 

9  18  19.1 

I  Draconis. 

a  Bootis. 

0.5 

5 

No  train. 

9  15  25.1 

a  CepheL 

a  LywB, 

0.5 

1 

No  train. 

9  18  50.1 

a  Cygni. 

Downwards. 

0.5 

1 

No  train. 

9  to     7.1 

^  Ur».  Maj. 

tj  Bootis. 

0.8 

2 

No  train. 

9  23  21.1 

t  Caasfop. 

a  Persei. 

0.5 

4 

9  24  85.1 

y  Caaaiop. 

a  CepheL 

0.4 

8 

9  27  20.1 

I  Caariop. 

Thro'  a  Urs.  Min. 

1.0 

1 

No  tndn. 

9  85  58.2 

CCawiop. 

Upward. 

0.5 

2 

10  18  10.5 

y  Cor.  Bor. 

Southward. 

0.6 

1 

No  train. 

10  14     5.5 

a  and /3  CepheL 

HorizonUl. 

0.2 

6 

10  16  20.5 

a  Ura.  Min. 

Acros8i3Ur8.Maj. 

0.6 

2 

10  19  11.5 

a  Androtn. 

Downward. 

0.4 

8 

10  20  50.5 

(  AcroaaaUr8.Mlii. 
}  and  y  Urs.  Min. 

3 

0.1 

1 

line  train. 

10  28    0.5 

(  Pr«tty  low  in  W. 
(    near  a  Bootis. 

I 

0.8 

2 

No  train. 

i 

10  24     6.5 

Acrosa  /3  CepheL 

Horiz<mtaL 

0.8 

4 

10  27  85.5 

Acroaa  Ursa  Major. 

2.6 

•    * 

5  Train  lasted  3  or  4 
{s.brighta8  Jupiter 

10  28  25.6 

Above  Auriga. 

0.6 

2 

No  train. 

10  29     0.6 

Do. 
Below  f  Urs.  Min. 

0.7 

1 
2 

No  train. 

10  88     8.6 

yUii.Mi«; 

0.5 

10  84     5.6 

Near  a  Bootis. 

5  Caught  a  glimpse 

I   of  it  in  W. 

0.3 

3 
2 

10  34  55.6 

0.7 

10  38  14.6 

y  Urs.  Maj. 

a  Can.  Yen. 

0.4 

3 

10  40  14.6 

Across  a  Lym. 
Z  Urs.  Min. 

0.6 

2 

2 

10  41   11.6 

17  Draconis. 

0.4 

10  42  44.6 

1  Draconis. 

Horizontal. 

0.4 

8 

No  train. 

10  46     7.6  1  f  Casaiop. 

a  Trs.  Min. 

0.2 

2 

Fine  train. 

10  51     2.7 

Below  a  Urs.  Min. 

y  Urs.  Maj. 

0.3 

4 

No  train. 

10  51     8.7 

Do. 

Do. 

0.6 

1 

10  51  35.7 

Do. 

Do. 

0.6 

2 

10  52     5.7 

Do. 

Do. 

0.4 

3 

10  53     0.7 

|V^t^above||3^^,_^ 

1.0 

2 

10  53  30.7 

farther  above  do.   |  a  Urs.  Min. 

0.2 

2 

10  55  55.7 

In  Perseus. 
17  I'rs.  Min. 



0.2 

4 
5 

10  56  59.7 

Southward. 

0.3 

11     2  40.7 

X  Draconis. 

Downward. 

0.4 

3 

11     3  40.7 

Along  in  North, 
a  Urs.  Min. 

0  2 

3 

11      5     6.7 

a  Lyraj. 

0.3 

4 

11     7  25.7 

Across  a  Urs.  Mai. 

0.2 

8 

No  train. 

11      a  OA  "     S<^  ^'rit.  Mill,  across  ) 

n     8  20..    ,J      ^Ur8.MaJ         S 

0.7 

1 

Train. 

1 

11     8  40.7  il^^yr*   ^f  ^'"-^ 

I 

0.4 

2 

No  train. 

y 

11    10  53.8  j  Above  a  Ui?.  Min.  j  Horizontal. 

0.2 

5 

1 

11    12  33.8                Do.                1             Do. 

0.2 

3 

1 
•                          1 

11    12  47.8 

Below  a  Urs.  Min. 

0  Urs.  Maj. 

0.2 

4 

•                          1 

12 


Shooting  Stars  observed  otMarkree,  August  10,  1847. 


lb. 

T.. 

INff. 

M.. 

tim^ 

it*    n.    «■ 

A. 

• 

4£ 

11    IS  51.6 

B  Bo@tr«.                 1 

BoiKtllwiM.             i 

0.3 

Notnin. 

46 

11   15     0.8 

Do.               1 

Do. 

0,6 

Train. 

47 

H   15  25.6 

Aeraw  CMaiopels. 

0.5 

Tnin. 

4a 

11  18  64.6 

(aUra-Mjij.  acroBs 

L  '  ]  !  !  * 

0.5 

No  train. 

J*         '    •    ' 

49 

11  17  &$.a 

B  BMtU 

y  Ura.  MiHi^ 
kmxontaL 

0.2 

50 

11  la  25. a 

Above  a  Ura.  Min. 

o.a 

fil 

u  la  86, a 

0  Vn,  M*j. 

yUm^Blnj, 

HorLsonUL 

0.7 

£2 

11  19  ae.a 

Abave  aUn.Min. 

0.2 

53 

u  20  lo.a 

iC-adop. 

aUn.  Mia. 

0.2 

54 

11  21  55. a 

Abo^e  0  Un.  Mjij. 

aBootii. 

0.2 

55 

11  21  57,8 

(  He  t WWII     1   JJrm. 

I 

0.2 

\  Mjoj.  and  a  Bootia. 

i 

$G 

11  2S  43.8 

Aiirudji  &  Hoods. 

Southward, 

0.2 

67 

11  25  38.8 

c  ItTKOm^ 

Southward. 

1.0 

No  train. 

56 

11  43  42.0 

n  Ure.  Bii^. 

^Uni.Mij. 

0.5 

(Notrain.(IeaMi 
i  make  oat  letlK] 

59 

a  43  55.0 

BebwiSUnuMaj. 

X  Un.  HaJ. 

0,2 

80 
81 
82 

U  44  41.0 
11  47     8.0 
11  48  3U.1 

BelQWaUni.Bliii, 

Do. 
y  C«ttliei. 



0.2 

No  train. 

0.2 

Train. 

x'c*i*d.  * 

0,4 

Train. 

83 

11  53     6.1 

Above  a  Urs.  Mftt. 

Horboalia]. 

0.5 

No  train. 

84 

11  53  31.1 

i3  Cephei 

0.7 

■       « 

(No  train,  h^ 
\  as  Jupiter. 

85 

n  55  40.1 

{  Inzeokh.  Caught 
{     a  glimpae. 

1 

0.2 

f 

No  train. 

88 
87 
88 

11  50  11.1 

11  59  62.1 

12  0  se.i 

y  Csiwi^ip. 
h€\ow  a  Ura.  Biitt, 
a  Auiigie. 

^Cai^iop. 

0.2 
0  4 

No  train. 

Downward. 

o;4 

69 

12     1  31.1 

Abov»  a  Ufs.  Miu. 

n  DfttoMiis. 

0.4 

5  (Cannot  raaktoi 
i     letter.) 

70 

12  11  51,2 

Tbro'  aUra.  Min. 

DownwanL 

0.4 

71 

12  16  52.2 

a  Urft.  Mb. 

Aurijja. 

0.3 

72 

12  la  50.2 

TliTo*  X  lJ™«Jni»« 

*  Urs-  Maj, 

0.3 

78 

12  28     0.2 

p  Uri,  Maj. 

jaUr».Maj. 

0.5 

No  train. 

74 

12  24  38.2 

If  Un,  Hi^ 

rAlltU«Nortlnrfa 

SouOiwuiL 
1 

0.8 

Caught  a  glimpn 

75 

12  62     1.5 

J    Aufigir,  pwmlfel 

i 

0.3 

2 

No  train. 

f    mme  uiiej,Qinuig 

I 

78 

I    rt  and  jd  Aufigio.' J 
It  35  27.3    5^  CiMBiop.              .  a  CepheL 

0.5 

(  No  train,  bri^ 
I    aa  Jupiter. 

77 

78 

15     2  51.4      BAftw  a  rrs.11inJ 

O.S 

1     1 

No  train. 

15     8  ^9. 4  ,  Thro*  C*iii«lo|k       , 

D*jwnw»ni 

O^j 

79 

13     8  39,4  '  ;:  tj«.M«>               p  Vn,  lUj. 

0.2 

60 

15  11   21.5  '  TUro't*ilofDr*co.    Downward. 

1.0 

61 

15  12  55.5  ;  Thro* Qunftop.         ^  Vn,  Blin. 

1  0 

Nu  train. 

6S 

13  IS  37,5     y  L'rt.  Hin.            1  SoutliwAnl. 

0.4 

No  train. 

Sf looting  Stars  observed  at  Killineyi  August  12,  1847. 


i 

fLT.BOI^.I^'^SaSl^        «- 

To. 

Dor. 

M.8. 

Rentaite, 

b,  nu    i. 

h.  m.    «. 

1  ' 

»  S8  37.0 

9  26  16.8 

86C«xielo)>. 

/3LvT». 

1.0 

Sligbt  train. 

1 

%  88  86.6 

9  29  14.8 

CUnderaUn.! 
7     Mill.          ( 

CaineldpL 

8.0 

Txmg  train. 

1 

•  81  89.9 

9  32  88.2  ^Cattuyp.       ' 

/3C7g«l. 

8.0 

Magnificent  trmb 

1 

t  48  45.8 

9  84  2S.9|a  Oti. 

Thro'  Mara. 

0.6 

Kotrdn. 

1 

f  60  89.6 

9  41  37.8  In  Una  Minor. 

1 

t  84  28.9 

9  46     7.2Thru'Arie». 

» 

9  68     8.8 

9  48  41.6' y  Audroroed. 

a  Andromed. 

0.5 

No  train. 

• 

9  89  19,1 

9  50     7.4 

y  Andromed. 

Y  Cephei. 

0.5 

No  train. 

t 

10     0  68.8 

9  51  85.1 

y  Andromed- 

/3Pe«eL 

0    10     »  S7.1 

9  66     8.4 

aVamL 

C  Towards      \ 
\      Mn.  Maj.  \ 
a  Bootis, 

1.0 

Notnin. 

1    10  t&  15.510    6  58.8 

irrra.Maj. 

0.6 

I  ,10   15  15.5,10     5  58.8 

Do. 

Do. 

S  JO   lA  45,4!l0     «  23.7]iiIVraci. 

Trianrul. 

,    ^ 

Slight  train. 

\    10  20  44,<;l0   n   2i,9  /arerwi. 

Do. 

1.0 

Slight  tnun. 

Ir.    U.   J  A  3I.»,I(J  1»  11.  fl^  Caasiop. 

a  Cygoi. 

l.O 

No  train. 

7.110  36  46.6  Cawop. 

a  Uts^  Maj 

0.6 

4 

No  train. 

10.7,10  58  4**.0  Triangol 

a  Andromed. 

2.0 

. 

Very  fine  train. 

\%  ,10  iO  M'S 

10  81  28.8|Mu9ca. 

a  Arieti*.             i 

1.0 

2 

Sl%fat  train. 

If 

10  41  to.  2 

10  81  58,5ia  Unu  Mio. 

1  Un.  Maj.        1 

10  4t     S.riO  82  43.4'           !>•». 

p  Mtk  Miu- 

10  48  49  0  10  90  27.8           I>«3. 

ThTO'Urs.  Miiu 

H 

10  8d  48.6,11*  41  U,i  a  Andmmed 

a  UnL  Min. 

n    to  &S  S8.4  10  48     6.71  f  Camop. 

Orv.  hland. 

1.0 

8 

Sligbt  train. 

14    U  8A  5e.2  U  2«  84.5  n  P«r<wL 

a  Aurigaj, 

0.5 

2 

No  train. 

18    U  88  18.2  11  28  5-1.6  a  Amlrom. 

Satnrn. 

I<    11  88     0.811  2«  30.2  ^  Ur«.  Haj. 

a  Can.  Ten. 

1,0 

2 

Slight  train. 

17    n   11  20.811  81  58.  C,  n  Un.  Maj. 

xUrs-Maj. 

I                     r  Thro'  the  three 

18  .11  42     0.211  82  SS.&.-f    principal  fUn 

,' 

\i    oTPonieaa. 

n 

11  44  89.7  II  85  88.0  /3  LTn.  Min. 

vBootia. 

10.0 

i 

Magidfieent  train 

u 

11  61   18.7  11   41   67.01  c  Cy^i. 

a  CygnL 

II 

11  63  43.a|ll  44  21.rk  y  Audram. 

Mara. 

It 

11  66  67.9  11   48  .1C,2  1  Caji«iop. 

o  C^phei. 

1.0 

2 

Slight  train. 

It 

M 

11  67  17.7  II   4»     fi.O  Plrloilca, 

S.  Horijton. 

1.0 

2 

Slight  train. 

12     8  tl.2ll  58  h^.h\BVn.ls\m. 

a  Cor.  Bf»r. 

0.6 

8 

No  train. 

ft&    12     7  4«.0ill  58  24.81  X  tin.  Maj. 

1  XJt%.  Maj. 

0.6 

4 

No  train. 

84  ,12  M  48.712     «  28.0  c  Un.  Maj. 

aB<MitMu 

1.0 

8 

No  train. 

Hrt                                            (Downwanli  ) 
^Bt  ft  8S.S!l2  14  80.8  j      tim/  Por-  ^ 

^^  M  98.1^12  15     4.C;>lan. 

Tertknilly  down. 

1.0 

,    2 

No  train. 

^■1  18  tft.1112  18  lS.4i/^Ura.lDii. 

HcniilM. 

0.6 

8 

NotiaiQ. 

r 

B  tt  tl.Cli  19  12.9  t  Ciiiio|k 

rCefdiii. 

1.0 

1^ 

Fine  train. 
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Shooting  Stars  observed  otMarkree^  August  12}  1847. 


No. 

CalculAted 
M.T.Mmikxce. 

From. 

To. 

Dnr. 

MM 

B.,^ 

h.    m.  •. 

1 

11     5  21.6 

21  Can.  Vcn. 

a  Bootis. 

0.5 

No  train. 

2 

11     8  57.7 

a  Draconis. 

y  BooUs. 

0.8 

8 

11  10  41.8 

a  Cwsiop. 

p  Cygnl. 

0.2 

4 

11  17  17.8 

I  Urs.  Blaj. 

Upward. 

0.6 

Notrain^ndMribw. 

5 

11  18  21.8 

In  Camelop. 

Downward. 

0.2 

Train. 

6 

11  27  47.8 

VnlpecuL 

Pole. 

0.4 

No  train. 

7 

11  30  20.9 

e  Ura.  Min. 

X  Cephel. 

1.0 

No  train.   Slov. 

8 

11  81  66.9 

Across  D  Camelop 

Head  of  Urs.  Maj. 

0.2 

9 

11  84  88.9 

5  Vertex  of  A  > 
\  in  Camelop.  5 

X  Urs.  Maj. 

0.4 

4 

10 

11  35  28.9 

c  Cassiop. 

(  Between     a  1 

a  Andromed. 

1.5 

•   • 

(TivinUBCsdfOa. 
tasbri^aaJtvtei 

11 

11  46  18.9 

.;    Cepheiand^ 

a  Lyns. 

0.8 

6 

No  train. 

12 

11  61  30.0 

y  Urn.  Min. 

r  Bootis. 

0.6 

18 

11  68     1.0 

tj  Draconis. 

Thio'  Cor.  Bor. 

0.8 

14 

12  25  56.1 

a  Urs.  Min. 

:  Urs.  Maj. 

0.6 

Seentiao'adMii. 

15 

12  26  24.1 

0  Bootia. 

7  Bootis. 

0.2 

No  train. 

16 

12  27  19.9 

CIn  head    of> 
i    Ur8.Maj.    J 

0.7 

Train  Mminndoal 

17 

14  28     9.0 

5  Thro'  a  and  \ 
I  J  Urs.  Min.  J 

0.8 

No  train. 

18 

14  83  13.0 

yCepheL 

Thro'^  Draconis. 

0.4 

Train. 

19 

14  88  67.0 

i|  Urs.  Min. 

0.2 

No  train. 

20 

14  48  46.0 

fl  Peraei. 

Z  Auriga. 

0.4 

21 

14  52  54. 1 

Head  of  Urs.  Maj. 

Vertically  down. 

0.2 

22 

14  64     0.1 

Near  a  Lyra. 

Downwards. 

0.4 

28 

14  56     0.1 

rCephei. 

Eastward. 

1.5 

24 

14  56  80. 1 

Above  yCepheL 

Westward. 

0.2 

26 

16     0     5.1 

/9  Andromed. 

Southward. 

0.7 

No  train. 

The  Rev.  Dr.  Robinson  made  some  remarks  on  Mr. 
Cooper's  communication,  and  called  the  attention  of  the 
meeting  to  observations  made  by  Mr.  Cooper  on  shooting 
stars  seen  by  him  in  the  daytime. 


Sir  W.  Rowan  Hamilton  gave  an  account  of  some  addi- 
tional applications  of  Quaternions  to  Surfaces  of  the  Second 
Order. 

In  the  Abstract  printed  as  part  of  the  Proceedings  of  the 


kcu^emy  tor  July  20,  I84d,  the  following  equation  of  the 
eUipsoid  (there  numbered  44), 

waft  given^  as  a  transformation  of  this  other  equation  of  the 
■aiii€  surface  (there  marked  35)  : 

T(«^4po  +  ^p-p/3)  =  I;  (2) 

which  was  itself  deduced  by  transforming,  according  to  the 
nile$  of  quaternions,  the  formula 

(«p.pa)'-Op-pp)'=I;  (3) 

thif  last  quaternion  form  of  the  equation  of  the  ellipsoid  having 
been  previously  exhibited  to  the  Academy,  at  its  meeting  of 
December  8,  1845.  (See  the  equation  numbered  21,  in  the 
Proceedings  of  that  date,)  The  symbols  a,  (i^  denote  two 
constant  vectors;  the  symbols  t,  k,  denote  two  other  constant 
Tectors,  connected  with  them  by  the  relations 

«  +  ^  =  T^,,n-/3  =  ^„  (4) 

I    -If'  t    -K 

where  <'  -  k'  is  a  negative  scalar ;  and  p  denotes  a  variable 
vector,  drawn  from  the  centre  to  the  surface  of  the  ellipsoid  : 
while  T  is  the  cliaracteristic  of  the  operation  of  taking  the 

I  tensor  of  a  quaternion. 
If  a  new  variable  vector  v  be  defined}  as  a  function  of  the 
three  vectors  t,  ic,  p,  by  the  equation 
I  (K''-i^fv^i^i'^)p  +  ipit^Hpi,  (6) 

it  result*  from  the  general  rules  of  this  calculus  that  this  new 
vector  V  will  satisfy  each  of  the  two  following  equations  : 

S-v/t>-l;   S.vdp  =  0;  (6) 

which  give  also  these  two  other  equations,  of  the  same  kind 
with  ihcm,  and  differing  only  by  the  interchange  of  the  two 
ty  ID  bolt  p  and  v  : 

S.pv=  I;  i3.pdi/  =  0i  (7) 

re  d  is  the  characteristic  of  differentiation,  and  S  is  that 


i 
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of  the  operation  of  taking  the  seiiliir  part  of  a  quaternion.  Tbc 
equations  (6)  shew  that  v  is  the  vector,  of  which  the  recipro- 
cal v  ^  represents  in  length  and  in  direction  the  perpendicular 
let  fall  from  the  common  origin  of  the  variable  vectors  here 
considered  on  the  plane  which  touches  at  the  extremity  of  the 
vector  p  the  locus  of  that  variaWe  extremity  ;  so  that  v " '  is 
here  a  symbol  for  the  perpendicuhir  let  fall  from  the  centre  of 
the  elHp»?oid  on  the  tangent  plane  to  that  surface:  and  v  itself 
denotes,  in  length  and  in  direction,  the  reciprocal  of  that  per- 
pendicular, so  that  it  may  be  called  the  vector  of  proximity  of 
the  tangent  plane^  or  of  the  element  of  the  surface  of  the  ellip- 
soid, to  the  centre  regarded  as  an  origin.  Accordingly,  the 
equation  here  marked  (5)  was  given  in  the  Abstract  of  July, 
1846  (where  it  was  numbered  45),  as  a  formula  for  determin- 
ing  what  was  there  also  called  the  vector  of  proximity  of  the 
tangent  plane  of  the  ellipsoid.  It  may  now  be  seen  that 
the  symbolical  connexion  between  the  two  equations  above 
marked  (6),  and  the  two  other  equations  lately  numbered  (7), 
corresponds  to,  and  expresses,  in  tJiis  Calculus,  under  what  may 
be  regarded  as  a  strikingly  simple  form,  the  known  connexion 
of  reciprocity  between  any  two  surfaces,  of  which  one  is  the 
locus  of  the  extremities  of  straight  lines  drawn  from  any  fixed 
point,  so  as  to  be  in  their  directions  perpendicular  to  the  tan- 
gent planes  of  the  other  surface,  and  in  their  lengths  inversely 
proportional  to  those  perpendiculars  :  from  the  perception  of 
which  yeneral  relation  of  reciprocity  between  surfaces,  exem* 
plified  previously  for  the  case  of  two  reciprocal  ellipsoids  bttJ 
that  great  geometrical  genius  (  Professor  Mac  Cullagh),  whoi^^l 
recent  and  untimely  loss  we  all  so  deeply  deplore,  the  author 
of  the  present  communication  was  led  to  announce  to  the 
Academy,  in  October,  1832,  tlie  existence  of  certain  circles  of 
contact  on  FresneTs  wave,  which  he  saw  to  be  a  necessary  con- 
sequence of  the  existence  of  certain  conical  cusps  on  another 
and  reciprocal  surface*  A  very  elegant  geometrical  proof  of 
(he  same  general  theorem  of  reciprocity  wa**  given  afterwardi, 


ir 

tfi  the  Tmosacljons*  q(  this  Academy,  by  Professor  Mac  Cul- 
lagh  biinself. 

As  respects  the  reciprocal  ellipsoid,  of  which  the  vector  p, 
in  the  equation  lately  marked  (5),  denotes  a  semidiameter,  i( 
may  be  naentionetl  here  that,  with  the  same  significations  of 
db«  tfoibols,  the  following  equation  holds  good  : 

i  C20S,a/3r  =  (/3S./3..)'  +  (V.^V.ov)»:  (8) 

witli  equations  for  other  central  surfaces  of  the  second  order, 
fegarded  as  reciprocals  of  central  surfaces,  which  differ  only  in 
the  fiigfts  of  their  terms  from  this  equation  (8).  The  author 
proposes,  in  a  future  continuation  of  the  present  communica* 
tioo,  to  illustrate  this  new  form,  as  regards  the  processes  of 
obtaining  aod  of  interpreting  it.  Meanwhile  he  desires  to 
submit  to  the  notice  of  the  Academy  the  following  construc- 
tion»  for  generating  a  system  of  two  reciprocal  ellipsoids, 
by  means  of  a  moving  sphere,  to  which  his  own  methodic  have 
eofidoeted  him,  although  it  may  turn  out  to  have  been  already 
atherwtse  discovered.  Let  then  a  sphere  of  coiistant  magni- 
lode,  with  centre  E,  move  so  that  it  always  intersects  two  fixed 
afnl  mutually' intersecting  straight  lines,  AB^  AB\  in  four 
poiou,  Z.,  M,  L\  M\  of  which  L  and  M  are  on  AB,  while 
L'  and  jW'  are  on  AB* ;  and  let  one  diagonal  LM\  of  the  in- 
scribed quadrilateral  LMM*L\  be  constantly  parallel  to  a  third 
filed  line  AC^  which  will  oblige  the  other  diagonal  ML'  of 
tbe  same  quadrilateral  to  move  parallel  to  a  fourth  fixed  line 
AO*  Let  N  be  the  point  in  which  the  diagonals  intersect, 
and  draw  viF  equal  and  parallel  to  EN-,  so  that  AENF  is  a 
paraUelogram ;  then  the  locus  of  the  centre  E  of  the  moinng 
Mpktre  is  ane  eliipsoidt  and  the  hcus  of  the  opposite  corner  F 


*  8m  th*  betntifal  paper  entitled,  "GeoToctncal  Propositions  applied  to 
tba  W«t«  TiM'ory  of  l.igbt.     Bjr  J»rofi»  Mac  Cullagh.  F.  T.  C.  D."     Rea*] 
Jna*  M*  tS39i     Transaction*  of  th«Rojal  Irish  Acadeinj,  vol.  xrii. 
VOL.  IT#  C 
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of  the  paraUehtjram  is  another  ellipsoid  reciprocal  thereto* 
These  two  etlipsoitis  have  a  common  centre^  namely,  the  point 
A  ;  and  a  common  mean  axis,  which  is  equal  to  the  diameter 
of  the  moving  sphere-  Two  sides,  AE^  AFy  of  the  parallelo- 
gram AENF^  are  thus  two  semidiaraeters,  which  may  he  re- 
garded as  reciprocal  to  each  other,  one  of  the  one  ellipsoid,  and 
the  other  of  the  other.  It  h,  however,  to  be  observed,  that  they 
fall  at  opposite  sides  of  the  principal  plane,  containing  the  four 
fixed  lines,  and  that,  therefore,  it  may  he  proper  to  call  thein 
more  fully  opposite  reciprocal  semidiameters ;  and  to  call  the 
points  E  and  /%  in  which  they  terminate,  opposite  reciproccd 
points.  The  two  other  sides,  EN,  FN^  of  the  same  varying 
parallelogram,  are  the  normals  to  the  two  ellipsoids,  meeting 
each  other  in  the  point  iV,  upon  the  same  principal  plane.  In 
that  plane,  the  two  former  fixed  lines,  AByAB',  are  the  ases 
of  the  two  cylinders  of  revolution  which  are  eircumscribecl 
about  the  Brst  ellipsoid ;  and  the  two  latter  fixed  lines,  yf  C, 
AC\  are  the  two  cyclic  normals  of  the  same  6rst  ellipsoid: 
while  the  diagonals  LM\  AIL%  of  tlie  inscribed  quadrilateral 
in  the  construction,  are  the  axes  of  the  two  circles  on  the  surface 
of  that  ellipsoid,  which  circles  pass  through  the  point  £,  that  19 
through  the  centre  of  the  moving  sphere,  and  which  are  also 
contained  upon  the  surface  of  another  sphere,  having  its  centre 
at  the  point  jV:  ail  which  is  easily  adapted,  by  suitable  inter- 
changes, to  the  other  or  reciprocal  ellipsoid,  and  flows  with 
great  facility  from  the  quaternion  equations  above  given. 

It  may  not  be  out  of  place  to  mention,  on  this  occasion^ 
although  for  the  present  without  its  demonstration,  another 
simple  geometrical  construction  connected  with  a  surface 
the  second  order,  and  derived  from  the  same  calculus  of  qui 
ternions.  This  construction  is  adapted  to  determine  the  con^ 
of  revolution  which  osculates,  along  a  given  side,  to  a  cone  of 
tlie  second  degree  ;  but  it  will  perliaps  be  most  easily  under- 
stood by  considering  it  as  serving  to  ai^sign  the  interior  pole 
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of  the  finall  circle  on  a  sphere,  which  osculates  at  a  given  point 
y,  to  a  given  spherical  cotiic.  Let  the  given  cyclic  arcs  be 
ACf  AC\  extending  from  one  of  the  two  points  A  of  their 
own  mutual  intersection  to  the  tangent  arc  CTC*,  which  is 
well  known  to  be  bisected  at  the  point  of  contact  T*  On  the 
normal  arc  NTP,  drawn  through  that  given  point  T,  let  fall 
n  perpendicular  arc  A  A';  draw  NC,  or  NC\  and  erect  CP  or 
CPf  perpendicular  thereto,  and  meeting  the  normal  arc  in  P: 
the  point  /*,  thus  determined^  will  be  the  pole,  or  spherical 
centre  of  curvature,  which  was  required. 


^ 

^m  Sir  William  R.  Hamilton  communicated  a  notice  by  Pro- 

^B    fawor  Young,  in  continuation  of  a  paper  by  the  same  author, 
^V    on  the  sum  of  eight  squares,  read  to  the  Academy  on  14th 
June  last.   (See  Proceedings,  Vol.  HI.,  p.  526.) 

^H  The  principal  object  of  the  author  is  to  shew  that  the  for- 

^1  mula  for  eight  squares,  as  printed  in  the  part  of  the  Proeeed- 
^^  tnga  just  referred  to,  does  not  admit  of  extension  to  the  case 
'  of  sixteen  squares,  or  to  any  of  the  more  advanced  forma.  The 

manner  in  which  the  proof  of  this  is  conducted  may  be  briefly 
described  as  follows.  As  stated  in  the  former  abstract,  the 
coofttructioD  of  the  eight^square  formula  was  suggested  by  a 
certain  law  of  formation  observable  in  that  for  four  squares. 

tit  waa  under  the  guidance  of  this  law  that  the  component  parts 
of  the  more  advanced  form  were  constructed  and  connected 
together  ;  thus  presenting,  when  completed,  tlie  eight  rows 
of  binomials  which  appear  in  the  before- mentioned  abstract, 
and  which,  from  their  construction,  are  necessarily  such  that 
if  iba  quantities  composing  any  two  binomials  in  a  row  are 
aoeh  made  zero  (which  is  equivalent  to  reducing  the  eight 
tquares  to  four),  the  pre-established  four-square  formula  re- 
sults. 

U  ts  easy  to  see,  if  the  sixteen-square  form  existed,  that  it 
would  necessarily  involve  the  subordinate  form  for  eight,  ex- 
"  c2 
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aetly  in  the  same  way  as  this  latter  invoJves  that  for  four :  an<l,' 
to  be  correct  and  general,  it  must  yield  the  eight-square  form 
when,  by  the  suppression  of  four  of  the  biiiomrals  in  any  row, 
the  sixteen  squares  are  actually  reduced  to  eight. 

Now  it  is  shewn  that  these  conditions  cunnot  be  accom- 
plished ;  unless,  indeed,  under  special  and  peculiar  limitations, 
which  are  pointed  out.  In  proceeding  to  cotjstruct  the  six- 
tecn-square  form,  providing,  as  we  go  on,  for  the  demands  of 
that  for  eight,  since  these  are  necessarily  implied  in  those  for 
sixteen,  we  find  our  progress,  beyond  a  certain  stage,  to  be 
impossible  ;  inasmuch  as  a  step  further  imperatively  requires 
that  a  preceding  step  should  be  modified,  which  modification 
is  fatal  to  the  accuracy  of  the  portion  already  constructed.  It 
is  hence  concluded  that  the  eight-square  formula  cannot  be  a 
particular  case  of  one  more  general  for  sixteen,  but  is  itself 
the  most  advanced  modular  theorem  that  exists. 

Towards  the  close  of  the  paper  the  author  enters  upon 
some  collateral  investigations  concerning  squares  and  products; 
and,  among  other  things,  offers  a  short  method  of  establishing, 
without  imaginaries,  a  very  beautiful  triplet  theorem  disco* 
vered  by  John  T.Graves,  Esq*,  and  printed,  with  its  inve&ti-_ 
lion,  in  the  Philosophical  Magazine  for  1845, 


♦ 


Dbcbmbbr  13tu,  1847. 
JOHN  ANSTER,  LL.  D.,  in  the  Chair. 
Tmb  following  letter  from  Mr,  Staunton  was  read  : 

"  Longbridgt  Hovm^  near  Wa 
*•/)«:,  4<A,  1847. 
"  Gentlemen, —  I  have  the  pleasure  of  receiving,  this 
morning,  the  Fyshers  Irchington  matrix,  and  lose  no  time  in 
acknowledging  its  receipt,  as  1  do  with  additional  satisfaction, 


n 


on  account  of  the  unanimous  approbation  of  the  exchange 
which  haft  been  made«  1  desire  to  convey  my  best  thanks  to 
the  Council  for  their  courtesy  in  entertaining-  my  proposal  of 
a  measure,  which  seems  to  have  placed  a  Limerick  seal,  and 

fone  of  Warwickshire,  in  their  more  appropriate  positions* 
**  1  have  the  honour  to  be, 
'*  Your  obedient,  humble  Servant, 
y  **  William  Staunton. 

«*  The  Royal  Irish  Academy:* 
The  following  letter,  addressed   to  the  President,  from 
M.  Wanmann,  of  Geneva,  was  read  : 

B  **  MoN  cuEE  Monsieur, — J'ai  bien  re<;u  tea  extraits  des 
Proceedings  of  the  R.  I.  Academy  et  le  billet  que  vous  m*avca 
■dresses  il  y  a  six  mois.  Des  lors  ni  les  Proceedings  promis 
a  lai  Societe  Vaudoise  des  sciences  naturolles  en  echange  des 
Bulletins  qu'elle  public,  ni  les  Nos.  de  ces  raemes  Proceedings 
qui  me  manquent  et  que  vous  aviez  bien  voulu  me  promettre 
(atnM  que  mon  ami  le  prof.  Andrews  de  Belfast)  ne  nous 
»ont  parvenus.  Mes  fonctions  comme  professeur  de  physique 
a  r.\cademie  de  Geneve,  ou  j*ai  etc  appele  pour  succeder  a 
M.  De  la  Rive,  demissionnaire,  ne  m'ont  pas  permis  de  me 
rendre  a  Oxford  ou  j^aurais  peut-etre  eu  le  plaisir  de  vous  ren- 
contrer.  J'ai  done  pense  que  vous  me  pardon neriez  ces  lignes 
que  temoigneront  du  moins  du  vif  inter^t  qui  la  Societe  Vau- 
doi«e  et  rooi-m^me  nous  portons  aux  publications  de  TAca- 
demie. 

*«  Toujoars  occupe  des  phenomenes  si  varies  et  si  remar- 
qaables  de  Tinduction  electro-dynamique  et  magn^tique,  j'ai 
6K6  amene  a  construire  un  nouveau  rht'oirope  a  troi$  roues  qui 
left  a  rolonte:  P,  a  reudre  discontiiiu  un  courunt  voltaique 
dans  an  conducteur  donnc ;  2°,  a  le  rendre  discontinu  et  de 
lens  alternatif^;  3°,  a  produire  et  a  recueiUir  des  courants 
Uiduit9  directs;  4**,  a  produire  et  a  recucillir  des  cotirajits  in. 
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nutonse  a  lui  communiquer  les  lignes  qui  precedent.  Jetedige 
et  ne  tarderai  pas  a  publierle  resume  complet  de  mes  diverges 
experiences  et  j*aurai  Thonneur  d'en  adresserde  copies,  a  voos, 
tber  Monsieur,  et  a  TAcademie,  comme  je  Tai  fait  des  noes 
opuscules  anterietirs,  en  signe  de  ma  profonde  con^ideratioo. 
"  Croyez-moi,  Monsieur  et  tres-honore  Collegue,  votre 
serviteur  tres-affectionne 

«*  EuE  Wartmank. 
*«  Geneve,  le  8  Juiliet,  1847." 


The  Secretary  presented  an  ancient  bell  from  John  Con* 
nellan  Deane,  Esq.,  and  read  tbe  following  extract  from  a  letter 
addressed  by  him  to  Sir  Robert  Kane : 

"  The  facts  connectctl  with  my  possession  of  it  are  shortly 
these :  A  pawnbroker  residing  in  the  town  of  Carndonagh,  in 
the  union  of  Iriishowen,  which  I  had  charge  of  under  the 
Temporary  R<.'lief  Act,  offered  it  to  rae  for  sale  when  I  was 
engaged  in  official  business  in  that  town,  It  appears  that  it  was 
parted  with  by  a  man  to  obtain  food,  and,  as  1  understood^  by  a 
descendant  of  a  family  of  the  name  of  O'Donnell,  who  pawned 
it  for  a  great  number  of  years.  It  was  found  in  the  townland 
of  Carnaclug  (the  Head  of  the  Bell),  which  locality,  they  sayi 
takes  its  oanie  from  the  belL" 


The  Rev.  Samuel  Butcher  read  a  paper  by  the  Rev,  C.  W. 
Wall  (V.  P.),  on  the  dilferent  kinds  of  cuneiform  character 
employed  by  the  Persians,  and  on  ihe  language  of  the  inscrip- 
tions written  in  the  first  kind  ;  of  which  the  following  is  an 
outline : 

L  A  large  proportion  of  the  words  of  this  language  is 
utterly  lost.  Those  preserved  are  to  be  found  principally  in 
the  various  forms  of  the  Siinscril  tongue. 

2.  The  Zend,  which  is  a  corrupt  dialect  and  early  deriva- 
iive   of  the   ISanscrit,   approaches  in  grammatical  structure 


nearer  than  modern  Sanscrit  to  the  languag-e  of  Darius,  con- 
veyed in  the  legends  of  the  6r9t  kind  ;  and  the  dialect  of  the 
Vedas  comes  yet  nearer  to  it  than  doen  the  Zend :  or,  in  other 
wordst  the  older  the  form  we  look  to  of  the  Sanscrit^  the  more 
elcMely  it  U  found  to  agree  with  the  language  of  the  legends  in 
question  ;  the  age  of  which  legends,  consequently,  8Uf)plie8  a 
limit  to  it»  age. 

3,  Arguments  derived  from  those  legends  to  prove  the 
Sanscrit  a  language  artificially  formed,  in  addition  to,  and 
eonBrmntion  of,  those  adduced  in  the  Second  Part  of  the 
author's  work  "  On  the  ancient  orthography  of  the  Jews.** 

4,  The  Zend  proved  to  be  of  considerably  lower  age 
than  the  language  of  the  legends  in  question. 

5,  The  Zend-Avesta  hence  shewn  to  be  a  spurious  fabri- 
cation of  the  Parsis,  or  priests  of  Zoroaster. 

G.   The  alphabet  of  the  cuneatic  writing  of  the  first  kind 
proved  to  be  a  derivative  one,  with  regard  to  both  the  powers 
and  the  shapes  of  its  elements, 
^m      7.  Various  considerations   adduced  tending  to  shew  this 
alphabet  to  be,  in  the  main,  derived  from  the  Greek  one. 

K8.  The  vocalic  structure  of  this  alphabet  proved  to  be 
if  Sbemitic  origin  ;  first,  by  the  number  of  its  vowel-letters 
three),  as  well  as  by  the  circumstance  of  (he  second  of  those 
eiterm  being  used  to  express  cither  e  or  i\  and  the  third  either  o 
or  u  ;  and,  secondly,  by  the  traces  of  a  yet  older  vocalization 
occasionally  to  be  met  with  in  this  writing,  according  to  which 
ibt  Wttert  ^t  yt  And  w  are  diverted  from  their  proper  uses  to  de- 
^^ate  respectively  a,  e  ort\  and  o  or  u,  precisely  in  the  same  man- 
^^rr  as  the  Shemitic  Ilaltph,  Yod,  and  Hmw  are  aUo  employed. 
Oji  the  other  hand,  the  ingenious  attempt  of  Dr.  Hincks  to 
account  for  the  shifting  of  the  phonetic  values  of  the  cunei- 
form  i  and  w  itilo  e  and  o  respectively,  by  an  operation  analo- 
to  Uiat  of  the  Sanscrit  ^u/m,  shewti  to  be  defective. 
9.  Application  of  the  principles  laid  down,  under  the  head 
die  preceding  observation,  to  the  correction  of  the  received 
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readings  of  some  of  the  names  written  with  the  first  kind  ot 
cuneiform  character, 

10.  Comparison  of  the  contents  of  the  part  of  the  Be- 
histun  inscription,  in  the  first  kind  of  cunea tic  writing,  with 
the  historic  record  of  Herodotus,  as  far  as  they  relate  to  the 
same  particulars;  and  confirmation  thence  derivetl  of  the  great 
accuracy  of  the  father  of  Pagan  history, 

11.  The  five  hieroglyphs,  at  the  bottom  of  the  Egyptian 
cartouches  of  both  Xerxes  and  his  son  Artaxerxes,  examinedt 
and  shewn,  id  opposition  to  the  received  opinion  on  tho  sub- 
jecti  to  be  therein  used,  not  as  letters,  but  as  symbols;  and 
proved  to  denote  neither  **  Persian,"  nor  "great,"  but  **  great 
king,  ruler  over  kings,*'  in  complete  accordance  with  the  an* 
cient  title  of  the  Persian  sovereigns  preserved  in  the  cuoeatic 
legends  of  the  first  kind. 

12.  To  proceed  now  to  the  consideration  of  the  two  other 
kinds  of  cuneiform  writing.  The  space  occupied  by  the  epi* 
taph  of  Cyrus  in  each  of  those  kinds  is  but  half  of  that  it  takei 
up  in  the  first  kind ; — a  very  striking  circumstance,  which  is 
not  at  all  accounted  for  by  the  assumption  at  present  in  vogue, 
that  the  characters  belonging  to  both  these  kinds  are  syllabic 
signs,  and  can  be  attributed  solely  to  an  essential  difference 
in  the  mode  of  significancy  between  them  and  the  elements 
of  the  first  kind  of  this  writing. 

13.  Some  of  the  characters  in  the  first  and  second  kind*  of 
this  writing  are  exactly  the  same,  and  more  of  them  are  very 
similar.  If,  then,  they  were  used  as  letters  in  both  systems,  no 
matter  whicli  may  be  Iooke<i  upon  as  the  later  or  deri%'ative 
set,  the  framer  of  one  of  the  alphabets,  who  borrowed  tJie 
thapea  of  some  of  his  letters  from  the  other,  would  ajbrtiori 
have  thence  taken  their  powers  abo.  Uut  (his  has  certainty 
not  been  done.  For  instance,  the  powers  A,  r,  and  /,  which 
are  ascertained  to  belong,  respectively,  to  three  elementa  of  llie 
first  kind  of  cuneatic  writing,  would  not  at  all  ani»wer,  either 
by  themselves  or  with  any  vowels  joined  to  thom«   as  phone* 
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tic  values  for  the  same  characters  in  the  second  kind  ;  as  may 
be  shewn  even  by  the  evidence  of  those  who  have  attempted 
to  maike  out  the  wriiing  of  the  latter  kind  phonetic.  The 
characters  in  question  are  assumed  to  denote  in  that  writing 
respectively,  pu,  pay  and  70,  by  Westergaard,  and  pti,  pa,  and 
yu  by  Hincks. 

|4>  With  regard  toM.  Botta's  search,  in  specimens  of  writing 
cognate  to  that  of  the  third  kind,  for  letters  of  the  same  power, 
or,  as  he  calU  them,  variants  or  homophones,  it  is  shewn, 
from  hit  own  description  of  the  process  of  investigation  em- 
ployed by  him,  that  what  he  in  reality  makes  out  are  charac- 
ters, not  of  the  same  phonetic,  but  of  the  same  ideographic 
value;  or,  in  other  words,  they  are  not  equivalent  letters,  but 
equivalent  symbols. 

15.  The  innumerable  fragments  of  legends  in   the  third 

ind  of  cuneiform  character,  which  are  spread  in  such  profu- 
n  all  through  the  ruins  of  Hat»ylon,  prove  this  to  have  been 

e  national  writing  of  the  inhabitants,  as  long  as  they  con- 
tinued to  erect  buildings,  or  till  the  capture  of  their  city  by 
Cynis,  after  which  the  place  fell  into  a  state  of  decay,  from 
which  it  never  recovered*  But  the  language  of  the  same  people, 
at  the  time  of  the  event  just  specified,  is  also  preserved  to  us  in 
tonM  chapters  of  the  book  of  Daniel,  as  well  as  in  other  parts  of 
the  original  Scriptures.  We  are,  therefore,  in  possession  of  the 
fery  language  of  the  Babylonian  inscriptions,  on  the  suppo- 

rion  of  their  lines  consisting  of  groups  of  characters  im- 
mediately expressive  o(  words  ;    and  whenever   a   sufficient 

oanlity  is  to  be  got  unmutilated  of  any  species  of  alphabetic 

riting  in  a  known  tongue,  it  can  alwuys  be  deciphered.  If 
it  be  objected,  with  regard  to  the  third  kind  of  writing  in 
cjuestbn,  that  it  is  not  exactly  the  same,  but  only  cognate 
to  the  Babylonian  kind,  even  admitting  so  much,  we  are 
i^l  to  bear  in  mind  that  the  purports  of  several  specimens  of 

H  ktofi  are  ascertained  by  the  aid  of  the  corresponding  le- 
id*  of  the  first  kind  ;  and  besides,  supposing  them  phone- 
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tically  significant,  we  ought  to  be  able  clearly  to  detennii 
from  the  very  outset,  the  powers  of  several  of  their  elements, 
by  the  aid  of  the  proper  names  they  contain.  Considering, 
then,  the  great  advantuges  thus  afforded  to  an  analyser  of  the 
legends  in  the  third  kind  of  cuneiform  writing,  the  length  of 
time  elapsed  since  that  kind  was  first  subjected  to  examina- 
tion, as  well  as  the  industry,  the  ingenuity,  and  the  skill  that 
have  been  devoted  to  the  investigation,  it  surely  must  have 
been  long  ago  brought  to  a  successful  issue,  if  the  writing  em- 
ployed in  those  legends  were  really  alphabetic.  But,  not- 
withstanding all  this,  there  has  not  as  yet  been  published  a 
single  sentence  of  this  writing  translated  into  Chaldee,  or 
any  other  language  whatever, 

16.  The  Hebrew  square  character  certainly  received  not 
its  denomination  of  *'  Chaldee"  from  having  been  derived  by 
Kzra  from  Babylonian  writing  (a  representation  of  the  case 
which  is  fully  refuted  by  the  evidence  of  the  coins  dug  out  of 
the  ruins  of  Jerusalem,  and  advocated  only  by  the  Talmuds, 
and  that,  too,  with  contradictory  statements),  but  was  most 
probably  so  called  from  having  been  improved  in  the  Rabbi- 
nical school  of  greatest  celebrity,  which  was  held,  after  the  de- 
struction of  Jerusalem,  for  a  long  time,  in  Babylonia,  down  to 
about  the  beginning  of  the  eleventh  century,  when  the  Jew* 
were  driven  thence  by  the  persecutions  of  the  Arabians.  More- 
over, the  passages  of  the  early  Christian  fathers,  which  have 
been  quoted  by  mo<Iern  divines  in  support  of  the  Talmudie 
fiction,  are  shewn  to  have  quite  a  different  meaning  from  that 
attributed  to  them,  and  to  have  been  strained  to  a  sense  they 
do  not  properly  bear,  in  consequence  of  too  great  a  deference 
having  been  paid  at  first,  after  the  revival  of  learning,  to  the 
authority  of  the  Talmuds. 

17.  Reference  made  to  the  copy  of  a  specimen  of  Babylo- 
nian writing  exhibited  in  tl)C  second  volume  of  Sir  Robert  Ker 
Porler*8  Travels,  in  which  the  names  are  eX)»rfBscd  by  sym- 
bols in  cartouches,  not  placed  like  seals  at  the  beginning  or 
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end  of  the  document,  but  intermixed  among  fhe  cuneatic  clm- 
nicters.  Where  the  names  are  ideagraphic,  the  rest  of  the 
writing  must,  a  fortiori^  be  deemed  of  this  nature  also, 

18.  Argument  against  the  supposition  of  the  Babylonian 
aes  of  cuneiform  writing  being  phonetic,  drawn  from  the 

^nsequence  to  which  this  hypothesis  leads, — at  least  in  the 
•es  of  its  supporters, — that  alphabetic  writing  was  known  to 
lankind  before  their  separation  took  place  in   the  plains  of 
^hinar.     For  had  the  sons  of  Noah  been  acquainted  with  such 
riting,  no  people  descended  from  them,  that  is,  not  one  of 
le  nations  on  the  face  of  the  earth,  could  have  since  been 
wxnA  destitute  of  the  benefit  of  this  invaluable  instrument  of 
human  learning.  A  people,  indeed,  who  had  long  been  accus- 
tomed to  the  employment  of  ideagrams  might,  from  preju- 
ice,  refuse  admittance  to  an  alphabetic  mode  of  designation, 
•,  after  its  introduction,  so,  from  ideagraphic  habits,  deterio- 
ile  and  corrupt  its  nature,  as  gradually  to  render  it  useless, 
finally  abandon  it :  but  none  who  had   begun  with  i\\\^ 
rcies  of  writing  would  ever  have  exchanged  it  for  any  other 
iod. 

19.  Argument  against  the  supposition  of  the  Babylonian 
kind  of  cuneiform  writing  being  phonetic,  from  the  means 
%»liieb  it  has  been  found  necessary  to  resort  to,  for  the  pur- 

^^oae  of  making  out  values  of  the  characters  in  accordance 
^H^th  thi»  hypothesis. 

Khici 


Sir  William  Betham  read  a  paper  on  some  Etruscan  eoins 
fEich  he  had  received  from  Mr.  Cook  of  Parsonstown,  and 
Hr.  Charles  Haliday  of  Dublin  : 

•*  It  has  often  been  observed,  that  there  have  been  no  coins 
of  the  ancient  Irish  discovered,  although  so  many  curious  and 
I teresting  articles  of  the  precious  metals  are  of  such  constant 
^urrence ;  and  that  none  are  found  but  those  of  the  Danish 
^^ing^  of  the  Irish  cities^  and  the  Saxon  kings  of  England. 


^occi 


The   circumstance  is  often   quotal  as  evidence  that  Ireland 
was  not  a  commercial  country  of  antiquity, 

^'  This  h  true  as  far  as  coins  of  g-old  and  silver  are  concerned, 
for  we  cannot  call  the  ring  money  coins,  although  the  most 
ancient  currency. 

"  It  would  now  appear  that  many  coins  of  bronste  have 
really  often  been  found,  and  that  in  Earge  quantities,  as  well 
as  singly ;  but  the  peasantry,  thinking  them  of  little  or  no 
value,  asbra^s,  have  not  thought  it  worth  their  while  to  take 
care  of  them,  and  any  found  were  given  to  children,  or  sold 
to  the  brass  founders  for  the  melting  pot. 

"  Of  late,  however,  the  anxious  inquiry  for  antiquities  hoA 
given  a  value  to  the  bronze  coins,  and  some  shopkeepera  ami 
dealers  in  the  country  towns  have  given  to  the  peasant  fioden 
much  more  for  the  small  bronze  coins  than  their  metallic  va- 
lue^  which  has  tended  to  make  them  of  greater  value  in  their 
eye^;  and  the  consequence  has  been,  that  many  interesting 
and  valuable  specimens  have  been  preserved,  throwing  a  new 
light  on  the  ancient  history  of  Ireland, 

'*  Some  years  since  the  Rev.  Dr.  Sadleir  exhibited  a  bronie 
coin  found  in  Ireland,  having  a  horse  on  one  side,  which  was 
supposed  to  be  Phoenician,  and  was  then  the  only  specimen 
known  to  iiave  been  found  in  Ireland.  I  am  not  aware  that 
any  record  of  this  coin  is  in  our  Proceedings. 

*^  1  have  the  gratlBcation  of  laying  before  the  Academy 
this  evening  twelve  bronze  coins,  of  which  ten  are  unquei- 
tionably  Etruscan,  one  Roman,  and  one  a  small  uncia,  with 
a  bead  on  one  side,  and  on  the  other  a  horse,  like  the  coin 
exhibited  by  Dr.  Sadleir,  above  alluded  to. 

**  They  are  in  the  possession  of  Charles  Haliday,  Esq., 
a  member  of  the  Academy,  who,  I  regret  to  say,  is  not  able 
to  appear  here  this  evening,  but  has  kindly  allowed  me  to 
exhibit  them  to  the  Academy* 

*'  1  saw  these  coins  about  three  weeks  since,  and  was  not 
a  little  astonished  to  see  thcmj  and  to  hear  from  Mr.  Ualiday 
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lAl  he  bad  every  reason  to  believe,  from  those  from  ^v}iom  be 

n,  that  they  were  found  in  digging  the  foundation 

of  bis  house  on  Arran-quay,  in  this  city,  in  the  alluvial  soil 

formerly  the  bed  of  the  Liffey.     He  had  to  sink  twenty  feet 

through  this  soil  to  find  a  foundation,  and  in  it  were  found  a 

great  many  burned  clay  tobacco  pipes,  and  such  like  matters ; 

bat  be  obtained  nothing  eke  till  long  after  the  house  was 

ULtaisbed,  when  these  coins  were  brought  to  him  for  sale,  and 

Bhe   purchased   them,  but  could  obtain   no   precise   evidence 

Hifhere  they  were  found.     He  is,  however,  strongly  impressed 

Hivith  the  idea  they  were  found  as  above  stated. 

**  It  is  remarkable  that  eight  of  the  twelve  specimens  now 
exhibited  to  the  Academy  are  figured  in   the  plates  of«iny 
rtruria  Ceiticaf  which  I  copied  from  a  publication  of  Messrs. 
;hi  and  Tessieri,  Jesuits,  keepers  of  the  Kirclierian  Mu- 
at  Rome,  the  Museum  Ariyoni,  published  about  I  DO 
since  at  Venice,  and  several  other  works  on  Etruscan 
id  Italian  antiquities.*' 
[Sir  VV.  Betham  then  described  the  coins  figured  in  the 
of  his  Etruria  Celtica.] 

The  principal  object  of  this  paper,  however,  was  not  so 

lach  to  call  attention  to  Mr.  Ualiday's  coins,  as  to  bring 

re  your  notice  several  coins  which  Mr,  Cook,  of  Birr, 

placed  in  my  bands,  some  of  which  are  also  undoubtedly 

rtrutctn^  and  others  of  the  class  found  in  Britain  and  France, 

mod  commonly  denominated  British  and  Gaulish  coins.     The 

00  them  arc  evidently  Etruscan,  or  copied  from  Etrus- 

types.     The  designs  are  as  fine  and  well  executed  as  the 

■ledallist  might  be  proud  of* 

*  Mr.  Cook's  coins,  which   I  have  now  the  pleasure  of 

jfore  the  Academy,  are  in  a  great  degree  free  from 

ion  of  the  want  of  knowledge  as  to  the  iocaUty  in 

they  were  found,  inasmuch  as  Mr.  Cook  purchased 

raif  with  many  others,  from  a  shopkeeper,  or  dealer,  of  the 

mn  of  TttUamore,    who   had  purchased   them,  a/  different 
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There  is,  therefore , 
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times,  from  the  peasantry,    liiere  is,  trierefare,  scarce 
of  their  having  been  discovered  m  that  locality. 

**  I  may  here  observe,  that  1  have  seen  tnany  hundred  va- 
rieties designated  by  numismatists  British  and  Gaulish  coins 
in  bronze,  silver,  gold,  and  electrum,  and  have  not  yet  seen 
any  which  have  not  been  copied  from  Etruscan  types,  roost 
of  them  very  closely.  The  Baron  Donop*8  publication  con- 
tains an  immense  number  of  varieties,  but  they  are  all  af  the 
same  character. 

*'  The  bold  outline  of  countenance  of  the  heads  on  those 
specimens  exhibits  a  perfection  of  design  only  to  be  arrived  at 
by  long  experience  and  progress  in  the  arts,  a  perfection  in 
medalling  not  surpassed  in  the  best  period  of  Etruria,  Greece, 
or  Rome.  These  exceed  in  execution  the  generality  of  Bri- 
tish and  Gaulish  coins  in  Huding,  and  have  more  the  character 
of  the  earlier  Sicilian.  A  few  specimens  of  these  coins  may 
be  seen  in  Plate  xxxiv.  of  Etruria  Celtica,  vol.  ii.  p.  140,  and 
generally  are  in  a  very  low  style  of  art,  and  were  of  the  pe- 
riod of  the  decline  of  the  Celtic  empire^  if  1  may  be  allowed 
such  a  term.  I  mean  the  period  immediately  preceding  the 
invasion  of  Gaul  by  the  Romnns. 

**  The  specimens  now  exhibited  I  take  to  have  been  of  a 
much  earlier  period,  even  many  centuries  before  the  Romans 
had  subjugated  the  Etruscan  power  of  Italy. 

[Sir  W.  Betham  here  described  Mr,  Cook*s  coins.] 

**  I  have  referred  to  the  plates  of  Etruria  Celtica,  because 
they  are  more  accessible  than  Marchi  and  Tessieri,  or  th« 
Museum  Arigoni,  from  which  the  plates  in  that  work  were 
copied, 

•*  I  shall  not  attempt  to  draw  any  conclusions  from  the*e 
interesting  specimens,  but  content  myself  with  placing  them 
before  the  Academy,  as  striking  facts,  important  in  developing 
the  ancient  history  of  Irelartd  and  of  Celtic  Europe. 

••  Much  has  been  done  by  the  formation  of  the  Museum 
of  this  Academy  for  the  accumulation  of  facts  and  materials, 
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from  which  may  be  forraed,  by  inductive  reasoning,  important 
conclusions,  likely  to  remove  the  my8terit?s  which  hatig  over 
the  early  history  oi  Europe." 


The  Rev.  Dr.  Todd  remarked  tha^  although  Sir  William 
Betham  had  drawn  no  conclusion  from  the  fact  that  the  Etrus- 
can coins  he  had  exhibited  were  found  in  Ireland,  yet  it  was 
endent  that  he  wished  it  to  be  regarded  as  a  confirmation  of 
the  views  which  had  been  put  forward  by  him,  in  his  Etruria 
Celtica,  of  an  early  intercourse  between  the  Etruscans  and 
this  country. 

The  coins  were  evidently  Etruscan,  and,  as  Sir  William 
Betham  had  shewn,  were  well  known,  and  6gured  by  all  the 
writers  on  the  subject. 

There  was,  therefore,  no  object  in  exhibiting  them  to  the 
Academy,  except  from  the  circumstance  of  their  being  alleged 
lo  have  been  found  in  Ireland.  Nevertheless,  Sir  William 
Betham  had  given  no  sufficient  proof  of  this  fact ;  he  con- 
tented himself  with  the  mere  belief  or  supposition  of  the  gen- 
tlemen from  whom  he  had  received  the  coins,  who  do  not  appear 
themselves  to  be  able  to  bear  any  personal  testimony  to  the 
fact.  We  should  be  very  cautious,  under  the^e  circumstances, 
of  lending  even  the  tacit  authority  of  the  Academy  to  the 
statement  that  Etruscan  coins  were  found  in  Ireland  ;  although 
that  fact,  even  if  proved,  is  not  of  itself  of  any  very  great  im- 
portance :  but  in  every  case,  great  care  should  be  taken  in 
dfawtng  historical  conclusions  from  the  alleged  discovery  of 
coins  or  other  antiquities  in  this  country.  Unless  the  fact, 
tnd  all  its  circumHtances,  be  well  authenticated,  it  is  much 
•afer  to  reject  such  conclusions,  as,  to  say  the  least,  uncertain 
aad  f^rccarious*  The  easy  admission  of  insufficient  evidence  on 
such  a  iubjecl  must  obviously  open  a  door  to  every  kind  of 
dc*lu%ion  and  imposture. 

lo  ibc  present  case,  even  if  it  had  been  proved  that  the 
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coins  were  found  in  Irelanc!,  it  would  not  follow  that  their 
discovery  was  any  evidence  of  intercourse  between  the  ancient 
Etruscans  and  this  country,  unless  it  could  be  shown  clearly 
that  they  were  found  in  a  situation  to  warrant  such  an  infe- 
rence. This  Sir  William  Betham  had  not  attempted  to  show. 
Some  of  the  coins  he  exhibited  are  supposed  to  have  been 
found  in  the  bed  of  a  river,  along  with  broken  tobacco  pipes  and 
other  articles*  of  a  date  much  later  than  the  days  of  Etruscan 
navigators  :  others  are  said  to  have  been  bought  by  a  shop- 
keeper in  a  provincial  town,  who  is  supposed  to  have  procured 
them  from  the  peasantry,  who  are  supposed  to  have  found 
them  in  the  fielda.  ^m 

On  such  evidence,  Dr.  Todd  contended  that  it  was  impdlH 
sible  to  draw  any  inference  from  the  discovery  of  these  coins, 
even  if  it  were  certain  that  they  had  been  really  found  in  the 
bed  of  a  river,  or  dug  up  in  bogs  and  fields  in  Ireland.  Sir 
William  Betham  had  not  given  any  satisfactory  evidence  or 
testimony  to  prove  this  fact ;  and  had  occupied  the  greater 
part  of  his  paper  with  proving  the  coins  to  be  Etruscan,  which 
no  person  was  disposed  to  deny. 


Professor  AJlman  called  the  attention  of  the  Academy  to 
the  occurrence  of  IL/lur^tts  Piniperda  as  destructive  to  the 
pine  plantations  in  the  county  of  Tipperary, 


January  10th,  1848. 

REV.  HUMPHREY  LLOYD,  U.D.,  PrbsidbnTp 
in  the  Chair. 

Hbnrt  Crolt,  M.  D.,  John  Greene,  Esq  ,  Alexander  H. 
Haliday,  Esq.,  James  Hartley,  Esq.,  William  Thomas  Lett, 
Esq.,  F*  T.  C.  D.,  George  Miller,  Esq.,  and  Henry  Wilson, 
M.  D.,  were  elected  Members  of  the  Aca<iemy, 
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The  Secretary  o(  the  Council  brought  up  a  draft  of  a 
Memorial  to  His  Excellency  the  Lord  Lieutenant,  praying 
the  Government  to  make  a  special  grant  of  £400  to  the 
Academy,  for  the  purchase  of  the  Betham  collection  of  Irish 
Manuscripts. 

Go  the  recommendation  of  the  Council, 

It  was  resolved, — That  the  sum  of  £100  be  allocated 
out  of  (he  funds  of  the  Academy,  towards  the  purchase  of  the 
Betham  MSS. 

The  Treasurer  having  opened  a  list,  the  sum  of  £129  9a\ 
was  immediately  subscribed  by  Members  of  the  Academy 
towards  the  same  purpose. 

I  Richard  Griffith,  Esq.,  on  the  part  of  the  Shannon  Com- 
aiiisioners,  presented  a  collection  of  Antiquities  lately  found 
in  th&t  river. 
Rev*  John  Council  presented  a  skull  of  a  very  peculiar 
fbape,  and  a  number  of  fragments  of  encaustic  tiles  found  in 
the  eicavations  lately  made  in  tbe  avenue  leading  from  the 
Hoyul  Hospital  towards  Kilmainham. 


William  R.  Wilde,  Esq.,  presented  a  remarkably  round 
skoU  found  in  a  tumulus  with  an  urn,  near  Dunamaes,  and  also 
1  ikall  discovered  at  Kilmainham  with  the  iron  weapons  lately 
presented  to  the  Academy  by  tbe  Governors  of  the  Royal 
Ho«f>iuJ. 
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r*  George  Yeates  presented  his  Meteorological  Journal, 
ing  1st  January,  and  ending  31st  December,  1S47.* 


William  R.  Wilde,  E^sq.,  exhibited,  by  permission  of  Mrs. 
Beauchamp   Newton,   a   cinerary  urn  found  in   the  county 


•  See  Appendix.  Nd  L 
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barlow,  near  Dagualstown,  and  made  some  general  remarks  on 
Irish  cinerary  urns,  &c. 

Tbis  urn  was  discovered  in  the  cutting  fof  the  Southern 
Railway. 

It  is  the  most  beautiful  of  its  kind  ever  found  in  Ireland. 
It  measures  only  four  inches  across,  and  is  of  a  cup-like  siiapey 
«nd  covered  with  elaborate  carvings.  It  was  found  full  of 
portions  of  burned  human  bones,  and  was  immersed  in  aoo^ 
ther  and  a  larger  urn. 


Sir  William  Betham  read  a  letter  received  by  him  from 
Charles  Haliday,  Esq.,  M.  R.  L  A. 

'' Monkttown  Parh 
''Jan.  8»  1848. 

**  Dear  Sir  William, —  I  have  Httle  doubt  that  the  coins 
sent  to  the  Academy  were  found  either  in  pulling  down  my 
house,  &c*,  on  Arran-quay,  or  in  preparing  foundations  for 
rebuilding.  The  house  was  purchased  nearly  sixty  years  since 
from  Samuel  Burrowes,  father,  I  think,  of  the  late  Dean  Bur- 
rowes,  who  had  previously  carried  on  the  business  of  an  apothe* 
iisary  there  for  many  years.  In  this  house  my  brother,  William 
Haliday,  resided  and  died,  and  if  the  coins  were  found  in  the 
house,  they  must  have  been  his ;  and  he  never  collected  anti- 
quities except  those  found  in  Ireland. 

*<  These  coins  were  brought  to  me  by  the  person  who 
overlooked  the  workmen,  and  I  think  he  then  mentioned  they 
were  *  part  of  some  things  which  had  been  found.*  At  the 
time  I  waa  much  engaged  by  pressing  and  most  important 
business,  and  not  being  a  collector  of  coins  or  antiquities,  I 
paid  little  attention  to  the  matter  until,  casually  meeting  my 
old  friend.  Dr.  Petrie,  in  a  railway  carriage,  it  was  brought 
to  my  recollection  by  an  anecdote  of  his  ardent  pursuit  of 
name  coins  at  an  early  period  of  life.  A  few  days  after  I 
•elected  them  from  the  drawer  into  which  I  had  thrown  them. 
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iongst  some  town  tokens,  &c.,  and  sent  thera  to  him,  and 
neither  saw  him  nor  heard  of  the  coins  for  two  or  three  months^ 
%«rhen  he  informed  me  they  were  Etruscan,  and  pointed  out  to 
me  the  plates  of  them  in  your  work. 

♦*  I  felt  that  you  would  be  pleased  to  see  them,  and  the 
first  opportunity  I  had  of  mentioning  the  circumstance  was  at 
my  own  house,  where,  before  dinner,  I  showed  them  to  you, 
the  Rev,  Mr.  Edgeworth,  and  Dr.  Henry,  President  of  the 
Belfast  College,  &c.  They  never  were  seen  by  any  other 
[lerson,  nor  were  they  ever  out  of  my  possession  from  the  time 
I  received  them  until  I  sent  them  to  the  Academy,  in  conse- 
quence of  a  note  from  Mr.  Clibborn  to  me;  and  to  Dr.  Petrie 
I  stated  the  particulars  as  I  mentioned  them  to  you. 

"The  only  other  things  I  got,  when  I  subsequently  made 
inquiries  to  observe  where  the  coins  were  found,  were  some 
of  what  they  termed  Danish  pipes,  acknowledged  to  be  found 
in  digging  the  foundations  of  the  warehouse  attached  to  the 
house,  and  which  foundations  they  were  compelled  to  sink 
very  deep,  and  ultimately  to  complete  by  driving  piles  into 
the  soft  soil, — evidently  part  of  the  river  bajik. 

'*  1  never  attend  evening  meetings,  or,  assuredly,  I  would 

attend  the  Royal  Irish  Academy.     If  1  ever  supposed  that  we 

could  procure  positive  evidence  that  these  coins  were  dug  up 

from  a  considerable  depth,  the  fact  could  not  be  used  in  support 

of  any  theory,  except  in  connexion  with  other  facts.     I  was 

Interested  by  the  extraordinary  fact  that  they  were  chiefly 

coins  figured  in  Etruria  Celtica,  and  this  rendered  me  desirous 

tliat  you  should  see  them, 

**  Believe  me,  my  dear  Sir  William, 

*'  Very  truly  your's, 

•*  Charles  H.\liday. 
«  Sir  W.  Bttham, 

Mr.  George  Yeatea  communicated  the  following  notice  of 
a  Meteor : 
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On  the  1 3th  of  December,  1847,  while  walkino-  on  the 
South  Circular  lloaci,  near  the  Richmond  Penitentiary,  about 
1 1  o'clock  at  night,  he  observed  a  remarkable  meteor ;  it  first 
appeared  in  the  west,  very  brilliant,  and  about  30°  above  the 
horizon ;  it  moved  rapidly  towards  the  observer,  passing 
between  him  and  the  above-named  building,  in  an  easterly 
direction ;  disappeared  about  500  yards  off,  and  a  slight  noise 
from  it  was  distinctly  heard  as  it  passed. 

The  evening  was  rather  cloudy;  wind  southerly, 

Barometer,        . 29,716 

Thermometer, 53® 


Sir  William  Rowan  Hamiltoo  gave  an  account  of  some 
applications  of  Quaternions  to  questions  connected  with  the 
Rotation  of  a  Solid  Body. 

I.  It  was  shown  to  the  Academy  in  1845,  among  other 
applications  of  the  Calculus  of  Quaternions  to  the  fundamental 
problems  of  Mechanics,  that  the  composition  of  statical  couples, 
of  the  kind  considered  by  Poinsot,  as  well  as  that  of  ordinaryi 
forces,  admits  of  being  expressed  with  great  facility  and  sim< 
plicity  by  the  general  methods  of  this  Calculus.  Thus,  the 
general  conditions  of  the  equilibrium  of  a  rigid  system  are 
included  in  the  following  formula,  which  will  be  found  num- 
bered as  equation  (20)  of  the  abstract  of  the  Author's  com-^' 
munication  of  December  B,  1845,  in  the  Proceedings  of  the 
Academy  for  that  date : 

2.a/3--c.  (I) 

In  the  formula  thus  cited,  a  is  the  vector  of  application  oCi 
^force  denoted  by  the  other  vector  /3;  and  the  scalar  symbol, 
>€,  which  is  equated  to  the  sum  a/3  ^  a)3  ^  •*  of  all  the  qua- 
ternion  products  o/3,  a)3', , .  of  all  such  pairs  of  vectors,  or 
directed)  lines  a  and  /^,  is,  in  the  case  of  equilibrium,  indepen-. 
dent  of  the  position  of  the  point  from  which  all  the  vectors 
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o', . .  are  drawn,  as  from  a  common  origin,  to  the  points  ot 
application  of  the  various  forces,  /3,  /3',  . .  This  requires 
that  the  two  followmg  conditions  should  be  separately  satisfied, 

2/3-0;  2r,a0  =  Oj  (2) 

which  accordingly  coincide  with  the  two  equations  marked 
(18)  of  the  abstract  just  referred  to.  The  former  of  these  two 
equations,  2/3  =  0,  expresses  that  the  applied  forces  would 
balance  each  other,  if  they  were  all  transported,  without  any 
changes  Iti  their  intensities  or  directions,  so  as  to  act  at  any 
one  common  point,  such  as  tlie  origin  of  the  vectors  o;  and 
the  latter  equation,  2F,  a/3^0,  expresses  that  all  the  couples 
arising  from  such  transport  of  the  forces,  or  from  the  introduc- 
tion of  a  syfttcm  of  new  and  opposite  forces,  -  |3i  all  acting  at 
the  tame  common  origin,  would  also  balance  each  other :  the 
axit  of  any  one  such  couple  being  denoted,  in  magnitude  and 
in  direction,  by  a  symbol  of  the  form  V,  afi.  When  either  of 
these  two  vector-sums,  2/3,  2^.  a^,  is  different  from  zero, 
the  system  cannot  be  lu  equilibrium,  at  least  if  there  be  no 
fixed  point  nor  axis;  and  in  this  case,  the  quaternion  quotient 
which  is  obtained,  by  dividing  the  latter  of  these  two  vector- 
sums  by  the  former,  has  a  remarkable  and  simple  signification. 
For,  if  this  division  be  effected  by  the  general  rules  of  this  cal- 
cttlas,  in  such  a  manner  as  to  give  a  quotient  expressed  under 
the  original  and  standard  form  of  a  quaternion^  as  assigned 
Sir  William  R.  Hamilton  in  his  communication  of  the  13th 
November,  1843  ;  that  is  to  say,  if  the  quotient  of  the  two 
vectors  lately  mentioned  be  reduced  by  those  general  rules  to 
the  fundamental  quadrinomial  Jbrm, 


2^ 


=  M?  +  IX  +7y  +  kZt 


(3) 


here  i^\ife  arc  the  Author's  three  co-ordinate  imaginariet^  or 
*t€mffular  vecior'Umts,  namely,  symbols  satisfying  the  equa- 
tions, ,^. 
t*=/=A^  =  yA  =  ^l,                                (4) 
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which  have  already  been  often  adduced  and  exemplified  by 
him,  in  connexion  with  other  geometrical  and  physical  re- 
searches ;  ihen  the  four  conxdtuent  numbers^  w^  ac,  jf,  z,  of 
this  quaternion  (3),  will  have,  in  the  present  question,  the 
meanings  which  we  are  about  to  state.  The  algebraically  real 
or  scalar  part  of  the  quaternion  (3),  namely,  the  number 

which  is  independent  of  the  imaginary  or  symbolic  coefficients 
i*Ji  A»  wiil  denote  the  (real)  quotient  which  might  be  otherwise 
obtained  by  dividing  the  moment  of  the  principal  resufttmi 
couple  by  the  intensity  a/the  result  ant  force ;  with  the  known 
direction  of  which  force  the  axis  of  this  p/-<"rtcf/?a/ (and  known) 
couple  coincides,  being  the  line  which  is  known  by  the  name 
of  the  central  aj^is  of  the  system.  And  the  three  other  numeri- 
cal constituents  of  the  same  quaternion  (3),  namely,  the  three 
real  numbers^,  y,  z,  which  are  multiplied  respectively  by  those 
symbolic  coefficients  iyj\  A,  in  the  algebraicaliy  imaginary  or 
vector  part  of  that  quaternion,  namely,  in  the  part 

W?  ^jy  ^kz^  r(S  V.  a/3  H-  S/3),  (6) 

are  the  three  real  and  rectangular  co-ordinates  of  the  foot  qf 
the  perpendicular  let  fall  from  the  assumed  oriifin  (of  vecloni 
or  of  co-ordinates)  on  the  central  axis  of  the  system.  These 
co-ordinates  vanish,  if  ihe  origin  be  taken  on  that  axis;  and 
then  the  direction  of  the  resultant  force  coincides  with  that  of 
the  axis  of  the  resultant  couple  :  a  coincidence  of  which  the 
condition  may  accordingly  he  expressed,  in  the  notation  of  tbU 
Calculus,  by  the  formula 

0=f^(Sr.«/3--2/3);  (7) 

whereas  the  second  member  of  this  formula  (7)  i*  in  general  a 
Yector*symbol,  which  denotes,  in  length  and  in  direction,  the 
perpendicular  let  fall  as  above.  In  the  case  where  it  is  pos* 
sible  to  reduce  the  system  of  forces  to  a  single  resultant  force, 
unaccompanied  by  any  couple,  the  scalar  part  of  the  same 
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quaternion  (3)  vanishes ;  so  that  we  may  write  for  this  case 
the  equation, 

0  =  5(Sr.ii/3-i-2/3);  (8) 

which  agrees  with  the  equation  (19)  of  the  abstract  of  Decem- 
ber, 1845,  and  in  which  the  second  member  is  in  general  a 
scalar  symbol,  denoted  lately  by  ii\  and  having  the  significa- 
tion already  assigned.  When  the  resultant  force  vanishes,  with- 
out the  resultant  couple  vanishing,  then  the  denominator  or 
divisor  2/3  becomes  null,  in  the  fraction  or  quotient  (3),  while 
the  numerator  or  dividend,  2F.a/3,  continues  different  from 
lero;  and  when  both  force  and  couple  vanish,  we  fall  back  on 
the  equations  (IS)  of  the  former  abstract  just  cited,  or  on  those 
marked  (2)  in  the  present  communication,  as  the  conditions  of 
equUibrium  of  a  free  but  rigid  system.  Finally,  tlie  scaliir 
•jmbol 

c  =  ^S^.a/3»  (9) 

which  enters  with  its  sign  changed  into  the  second  member  of 
the  formula  (I),  and  which,  when  the  resultant  S^  of  the 
forces  fi  vanishes,  receives  a  value  indepejidcnt  of  the  assumed 
origin  af  the  vectors  a,  has  also  a  simple  signification ;  for 
(according  to  a  remark  which  was  made  on  a  former  occasion), 
there  appears  to  be  a  propriety  in  regarding  this  scalar  symbol 
r,  or  the  negative  of  the  sum  of  the  scalar  parts  of  all  the 
quiiemion  products  of  the  form  o/3,  as  an  expression  which 
denotes  the  total  tension  of  the  system.  In  the  foregoing 
fbroitila  the  letters  S  and  ('are  used  as  characteristics  of  the 
apcntlonfl  of  taking  respectively  the  scalar  and  the  vector, 
cooftidered  aa  the  two  parts  of  any  quaternion  expression  ; 
which  parts  may  still  be  sometimes  called  the  (algebraically) 
real  and  (algebraically)  imaginajy  parts  of  that  expression, 
hot  oi  which  both  are  always^  in  this  theory,  entirely  and 
easily  mlerpretable :  and  in  like  manner,  in  the  remainder  of 
ihift  Abstract,  the  letters  Tand  L' shall  indicate,  where  thoy 
occur,  the  operations  of  taking  separately  the  tennor  and  the 
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versor,  regarded  as  the  two  principal /adorj  of  any  such  qiUH 

ternion. 

II.  To  apply  to  problems  of  dynamics  the  foregoing 
statical  formulse,  we  have  only  to  introduce,  in  conformity 
with  a  well-known  principle  of  mechanics,  the  consideration 
of  the  equilibrium  which  must  subsist  between  the  forces  lost 
and  gained.  That  is,  we  are  to  substitute  for  the  symbol  ^ 
in  the  equations  (I)  or  (2),  the  expression 

/3 =«.(*-§);  (10) 

where  m  denotes  the  mass  of  that  part  or  element  of  the  sys- 
tem which,  at  the  time  t^  has  a  for  its  vector  of  position,  and 

d'o 
consequently  -r-^  for  its  vector  of  acceleration ;  while  the  new 

vector-symbol  ^  denotes  the  accelerating  force,  or  m^  denotes 
the  moving  force  applied,  direction  as  well  as  intensity  being 
attended  to.  Thus,  instead  of  the  two  statical  equations  (2)» 
we  have  now  the  two  following  dynamical  equations,  for  the 
motion  of  a  free  but  rigid  system : 

S.»»5^  =  S.iii*;  (11) 

S.mT.a  j-5=  S.mF.a^;  (12) 

of  which  the  former  contains  the  law  of  motion  of  the  centre 
of  gravity,  and  the  latter  contains  the  law  of  the  description 
of  areas.  If  the  rigid  system  have  one  point  fixed,  we  may 
place  at  this  point  the  origin  of  the  vectors  a;  and  in  this  case 
the  equation  (11)  disappears  from  the  statement  of  the  ques- 
tion, but  the  equation  (12)  still  remains  :  while  the  condition 
that  the  various  points  of  the  system  are  to  preserve  unaltered 
their  distances  from  each  other,  and  from  the  fixed  point,  is 
expressed  by  the  formula 

Jj=r..a.  (13) 


where  the  vector-symbol  i  denotes  a  straight  line  drawn  in 
the  direction  of  the  axis  of  momentary  rotation,  and  having  a 
length  which  represents  the  angular  velocity  of  the  system  ; 
so  that  this  vector  i  is  generally  a  function  of  the  time  ^,  but 
M  always,  at  any  one  instant,  the  same  for  all  the  points  of  the 
body,  or  of  the  rigid  system  here  considered.  The  equation 
(12)  thus  gives,  by  an  immediate  integration,  the  following 
expression  for  the  law  of  areas  : 

S.iwaF.  (a=^y+S*ttrja^d/;  (14) 

where  7  is  a  constant  vector  ;  and  if  we  operate  on  the  same 
equation  (12)  by  the  characteriittic  2S\idtf  we  obtaiJi  an  ex- 
pression for  the  law  of  living  forces,  under  the  form  : 

S.fn(r.ia)'«=-A=+22.in-S|(a^d/;  (15) 

where  A  is  a  constant  scalar.  The  integrals  with  respect  to 
ibc  lime  may  be  conceived  to  begin  with  ^  =  0  ;  and  then  the 
vector  y  will  represent  the  axis  of  the  primitive  couple,  or  of 
the  couple  resulting  from  all  the  moving  forces  due  to  the 
initial  velocities  of  the  various  points* of  the  body;  and  the 
scalar  h  will  refiresent  the  square  root  of  the  primitive  living 
force  of  the  system,  or  the  square  root  of  the  sum  of  all  the 
iving  forces  obtained  by  multiplying  each  mass  into  the  square 
►f  its  own  initial  velocity.  Again,  the  equation  (13)  gives,  by 
rcntiation. 


d'a      ,,     da      ,-  d< 
6f  dl  dl 


la 


-^•"d-r 


(16) 


for  any  two  vectors  a  and  i,  we  have,  by  the  general  rules 
'of  this  Calculus,  the  transformations, 

r.  n{iV,  m)  =  r.  i(al\  m)  =  kV .  {laf  \ 
'  S*ia  »  V*  «a  =  i/^  t(a«i)  =-i/Va(<ci<)  ;i 


(IT) 


sforc,  by  (12)  and  (14), 


) 


<i«) 
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Hence  also  the  time  ty  elapsed  between  any  two  sucoesiire 

stages  of  the  rotation  of  the  body,  may  in  yarious  ways  be 

expressed  by  a  definite  integral ;  we  may,  for  example,  write 

generally, 

r      2S.mar.adc       .      . 

the  scalar  element  d^  of  this  integral  being  thus  expressed  aa 
the  quotient  of  a  vector  element,  divided  by  another  vector; 
before  finding  an  available  expression  for  which  scalar  quottent 
it  will,  however,  be  in  general  necessary  to  find  previously  the 
geometrical  manner  of  motion  of  the  body,  or  the  law  of  the 
succession  of  the  positions  of  that  body  or  system  in  space.  It 
may  also  be  noticed  here,  that  the  comparison  of  the  integrals 
(14)  and  ( 15)  gives  generally  the  relation : 

iS.  17  +  A'  =  S  .  m^fm^d/.  (20) 

III.  When  no  accelerating  forces  are  applied,  or  when 
such  forces  balance  each  other,  we  may  treat  the  vector  ^  at 
vanishing,  in  the  equations  of  the  last  section  of  this  abstract ; 
which  thus  become,  for  the  unaccelerated  rotation  qfa  soUd 
body  about  a  fixed  pointy  the  following : 

S.mar.ia  =7;  (21) 

S.»i(^.(a)'  =  -A«;  (22) 

S .  wia^.  od(  =  ^.  lydt ;  (23) 

which  result  from  (14)  (15)  (18),  by  supposing  ^»  0,  or,  more 

generally 

S.wr.a^  =  0,  (24) 

that  is,  by  reducing  the  differential  equation  (12)  of  the  second 
order,  for  the  motion  of  the  rigid  system,  to  the  form 

S.mF.a^  =  0.  (2ft) 

At  the  same  time  the  general  relation  (20)  reduces  itself  to 

the  following : 

5.i7  +  A'  =  0;  (26) 
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which  may  accordingly  be  obtained  by  a  combination  of  the 
inte^raU  (21)  and  (22) ;  and  the  vector  part  of  the  quaternion 
tjf  of  which  the  scalar  part  in  thus  =  -  A^,  may  be  expressed  by 
meum  of  the  formula : 

2y.  ty  =  ^. »i(io)*=  F.  tS .iwaia;  (27) 

which  gives,  by  one  of  the  transformations  (17), 

F-  ly  -  P\  £S  .  maS.  m ;  (28) 

»o  that  we  have,  by  (13)  and  (23), 

S  .  fna  V.  adi  =  2  .  mdaS.  at.  (29) 

But  also,  by  (21),  because  S.ida  =  0,  we  have 

S .  ma  F.  adx  =  -  S .  mda  F.  oi  •*■  S .  maida ; 

we  ou^ht,  therefore,  to  find  that 

S .  m(da  ,ai-  at .  da)  -  0, 

or  that 

O^VS.m{V.ia.da);  (30) 

which  accordingly  is  true,  by  (13),  and  may  serve  as  a  verifi- 
cation of  the  consistency  of  the  foregoing  calculations. 


V 


IV-  We  propose  now  briefly  to  point  out  a  few  of  the 
^geometrical  consequences  of  the  formulae  in  the  foregoing  sec- 
don,  and  thereby  to  deduce,  in  a  new  way,  some  of  the  known 
properties  of  the  rotation  to  which  they  relate ;  and  especially 
to  arrive  anew  at  some  of  the  theorems  of  Poinsot  and  Mac 
Cullagb.  And  first,  it  is  evident  on  inspection  that  the  equa- 
tioQ  <22)  expresses  that  the  axis  i  qf  instantaneous  rotation 
if  a  iemidiameter  of  a  certain  ellipsoid^  fixed  in  the  hodfj^  but 
wufveable  with  it  ,•  and  havirig  this  property,  that  if  the  con- 
stant living  force  /i*  be  divided  by  the  square  of  the  length  of 
any  such  semidiamcier  i,  the  quotient  is  the  moment  qf  inertia 
of  the  Ifodtf  with  respect  to  that  seinidiameter  as  an  axis:  since 
the  general  rules  of  this  calculus,  when  applied  to  the  formula 
(22),  give  for  this  quotient  the  expression, 

S,m(rr.«rt)^=-/4>t  »  =  A»71-«;  (31) 
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where  7T.  a  Ut  denotes  the  length  of  the  perpenclieular  let 
fait,  on  the  axis  t,  from  the  extremity  of  the  vector  a,  that  is, 
from  the  point  or  element  of  the  body  of  which  the  mass  U  m. 
In  the  next  place,  the  equation  (26),  which  is  of  the  first  d^ 
gree  in  i,  may  be  regarded  as  representing  the  tangent  plant 
to  the  ellipsoid  (22),  at  the  extremity  of  the  semidiameter  < ; 
because  this  equation  is  satisfied  by  that  semidiameter  or  vec^ 
tor  <»  when  we  attribute  to  it  the  same  value  (in  length  and 
in  direction)  as  before ;  and  because  if  we  change  this  vector 
i  to  any  infinitely  near  vector  *  +  3/,  consistent  with  the  equa- 
tion (22)  of  the  ellipsoid,  this  near  value  of  the  vector  will 
also  be  compatible  with  the  equation  (2G)  of  the  plane;  for 
when  the  variation  of  the  equation  (22)  is  thus  taken  (by  the 
rules  of  the  present  calculus),  and  is  combined  with  the  equa- 
tion (21),  it  agrees  with  the  equation  (26)  in  giving 

5.y&  =  0.  (32) 

But  the  plane  (26)  \%Jlced  in  space,  on  account  of  the  con- 
stant vector  y  and  the  constant  scalar  k^  which  were  intro- 
duced by  integration  as  above;  consequently  the  ellipsoid  (22) 
rolls  (without  gliding)  on  the  jixeil plane  (26),  carrying  with  it 
the  body  in  its  motion^  and  having  its  centre  fixed  at  the  fixed 
point  of  that  body,  or  system,  while  the  semidiameter  ofctm' 
tact  I  represents,  in  length  and  in  direction,  the  axis  of  ike 
tnomcntary  rotation.  This  is  only  a  slightly  varied  form  of 
a  theorem  discovered  by  Poinsot,  which  is  one  of  the  most 
beautiful  of  the  results  wherewith  science  has  been  enriched 
by  that  geometer:  for  the  ellipsoid  (22),  which  has  here  present- 
ed itself  as  a  mode  of  constructing  the  integral  equation  which 
e^vpresses  the  law  of  living  force  of  the  si/slcmt  and  which  might 
for  that  reason  be  called  the  ellipsoid  of  living  force,  is  easily 
seen  to  be  concentric  with,  and  similar  to,  the  central  ellipsoid 
of  Poinsot,  and  to  bo  similarly  situated  in  the  body.  It  may» 
however,  be  regarded  as  a  somewliat  remarkable  circumstance, 
and  one  characteristic  of  the  present  method  of  calculation, 
that  it  has  not  betn  necessary^  in  the  fbrtgoing  process^  to 


I 
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mahe  any  use  of  the  three  axes  ofinet'tla^  nor  even  to  assume 
any  knowledge  of  the  existence  of  those  important  axes  ;  nor  to 
make  any  other  reference  to  Sinyaxes  of  co-ordinates  whatsoever. 
The  result  of  the  calculation  might  be  expressed  by  saying 
that  "  the  ellipsoid  of  living  force  rolls  on  a  plane  parallel  to 
the  plane  of  areas ;"  and  nothing  farther,  at  this  stage,  might 
be  supposed  known  respecting  that  ellipsoid  (22),  or  respect- 
ing aoy  other  ellipsoid,  than  that  it  is  a  closed  surface  repre- 
sented by  an  equation  of  the  second  degree.  With  respect  to 
the  path  of  the  axis  of  momentary  rotation  t,  within  the  bodij^ 
UweTtdent,  from  the  equations  (21),  (22),  that  this  path» 
or  locas,  is  a  cone  of  the  second  degree^  which  has  for  its  equa- 
tion tlie  following : 


7*  S  .  m{  V,  iaf--  A'(2  .  ma  V,  m)' ; 


(33) 


where  the  symbol  7*,  by  one  of  the  fundamental  principles  of 
the  present  calculus,  is  a  certain  negative  scalar,  namely,  the 
negative  of  the  square  of  the  number  which  expresses  the 
length  of  the  vector  y,  and  which  (in  the  present  question) 
\%  eonstant  by  the  law  of  the  areas.  Thus^  according  to  ano- 
ther of  Poinsot's  modes  of  presenting  to  the  mind  a  sensible 
image  of  the  motion  of  the  body,  that  motion  of  rotation  may 
be  conceived  as  the  rolling  of  a  cone,  namely,  of  this  cone 
(35),  which  is  fixed  in  the  body,  but  moveable  therewith,  on 
a  certain  other  cone,  which  is  the  fixed  locus  in  space  of  the 
tnttantaneous  axis  t. 


V.  But  we  might  also  inquire,  what  is  the  relative  locus, 
or  what  is  the  path  within  the  body,  of  the  vector  y,  which 
has»,  by  the  law  of  areas,  a  fixed  direction,  as  well  as  fxfxed 
length  in  space:  and  thus  we  should  be  led  to  reproduce  some 
of  the  theorems  discovered  by  Mac  Cullagh,  in  connexion 
with  this  celebrated  problem  of  the  rotation  of  a  solid  body. 
The  equations  (26)  and  (32)  would  give  this  other  formula, 
5.1^7-0;  (34) 


4H 


and  thus  would  shew  that  the  vector  7  is  (in  the  body)  a 
riable  semidiameter  of  an  ellipsoid  reciprocal  to  that  ellipsoid 
(22)  of  which  the  vector  t  has  been  seen  to  be  a  semidiaraeter; 
and  that  these  two  vectors  y  and  *  are  corresponding  semidia- 
meters  of  these  two  ellipsoids.  The  tangent  plane  to  the  new 
ellipsoid,  at  the  extremity  of  the  semidiarneter  y  (which  ex- 
tremity is  fixed  in  space,  but  moveable  within  the  body)^  i§ 
perpendicular  to  the  axis  i  of  instantaneous  rotation,  and  in- 
tercepts ypon  that  axis  a  portion  (measured  from  the  centre) 
which  has  its  length  expressed  by  A'  Tr^  and  which  is,  there* 
fore,  inversely  proportional  to  the  momentary  and  angular 
velocity  (denoted  hereby  Ji),  as  it  was  found  by  Mac  Cullagh 
to  be.  To  find  the  equation  of  this  reciprocal  ellipsoid  we  have 
only  to  deduce,  by  the  processes  of  this  calculus,  from  ibe 
linear  equation  (21),  an  expression  for  the  vector  7  in  terms 
of  the  vector  i,  and  then  to  substitute  this  expreaaioo  in  the 
equation  (26).     Making,  for  abridgmeiit> 


(35) 


n"*  =  +  S*mm'm"(S.ciaV')*;  ^ 
BO  that  n,  n\  nf\  are  real  or  scalar  quantities,  because  the 
square  of  a  vector  is  negative;  and  introducing  a  character 
fistic  of  operation  a,  defined  by  the  symbolic  equation, 

9 <^  X  •  fnaS .a,  or  m  =  2  . ma S .  ai ;  (36) 

it  is  not  difficult  to  show,  first,  that 

(o^  +  Ji'cr-»-w'«)(=--S.mm'r.aa'5,aa'i;  (37) 

and  then  that  the  symbol  <r  h  a  root  of  the  symbolic  and  cubic 
equation^ 

(r»+nV'fn'»(r  +  n'«-0;  (S8) 

in  the  sense  that  the  operation  denoted  by  the  Jirst  mem* 
her  qfthii  symbolic  equation  (38)  reduces  every  vector  1,  on 
which  it  is  performed^  to  zero*  But  the  linear  equation  (21) 
may  be  thus  written: 

(a4it»),.7j  (39) 


I 
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it  gir^Sy  therefore,  by  (38), 


M'^)i=(<T=  +  n'')7: 


(40) 


(n'n'* 
that  ii,  by  (37)  and  (36), 

(ii''»-fi'ii^)i-n'S.;«o5.ay+S.mm'F.fla'5.aaY  (41) 
Such  being,  then,  the  solution  of  this  linear  equation  (21)  or 
(39),  the  sought  equation  of  Mac  Cullagh's  eltipsoid  becomes, 
by  (26), 

(nV  -  n")A*  -  »^S  .m{S,  ayf^  2  .  mm\S  ,  aayf  ;  (42) 
and  we  see  that  the  following  inequality  must  hold  good : 

n»n'^-n"»>0.  (43) 

If  then  a  new  and  constaitt  scalar  ^  be  determined  by  the  con- 
ditioDi 

(n'n"  -  »^  »)/t*^  +^V  -0,  (44) 

(where  7*  U  still  equal  to  the  same  constant  and  negative 
scalar  as  before),  we  may  represent  the  internal  conical  path ^ 
or  relative  locus,  of  the  vector  y  in  the  body,  by  the  equa- 
tu»i: 

0  -  i^y  ^  n^-l  ,m{S.  ayy  ^  2  .  mm\S  .  aa'y)\         (45) 

We  tee  then,  by  this  analysb,  that  tfie  straight  line  y  which  is 
drawn  through  the  fixed  cejUre  of  rotation^  perpejidicular  to  the 
plane  ofareasf  describes  within  the  body  another  cone  of  the  SC" 
€onddtgree:  while  the  extremity  of  the  same  vector  7,  which 
it  %  fixed  point  ill  space,  deacribes,  by  its  relative  motion,  a  sphe- 
Heai  eonic  in  the  body^  namely,  the  curve  of  intersection  of  the 
eone  (45)  and  the  spiiere  (44) :  which  agrees  with  Mac  CuU 
kgh't  diacorerifs.  Again,  the  normal  to  the  cone  (45),  which 
corrcspooda  to  the  side  y^  has  the  direction  of  the  vector  de- 
tefmioed  by  the  following  expression  : 

8-1  + AV;  C46) 

ead   ihk   new    vector  0  ts  always  situated  in  the  plane  of 

areas,  and  is  the  side  of  contact  of  that  plane  with  another 

of  the  second  degree  in  the  body,  which  is  reciprocal  to  the 

rot-  IV,  s 


50 

cone  (45),  and  was  studied  by  both  Poinsot  and  Mac  Cullag%. 
But  it  would  far  exceed  the  limits  of  the  present  commmiica^ 
tion,  if  the  author  were  to  attempt  here  to  call  into  review  the 
labours  of  all  the  eminent  men  who,  since  the  time  of  Euler, 
have  treated,  in  their  several  ways,  of  the  rotation  of  a  solid 
body.  He  desires,  however,  before  he  concludes  this  sketch, 
to  show  how  his  own  methods  may  be  employed  to  assign  the 
values  of  the  three  principal  moments,  and  the  positions  of 
the  three  principal  axes  of  inertia  ;  although  it  has  not  been 
necessary  for  him,  so  far,  on  the  plan  which  he  has  pursued, 
to  make  any  use  of  those  axes. 


VI.  Let  us,  then,  inquire  under  what  conditions  the  body 
can  continue  to  revolve,  with  a  constant  velocity,  round  a  per- 
manent axis  of  rotation.  The  condition  of  such  a  double  per- 
manence, of  both  the  direction  and  the  velocity  of  rotation,  is 
completely  expressed,  on  the  present  plan,  by  the  one  diffe- 
rential equation, 

that  is,  in  virtue  of  the  formula  (23),  by 

r.  17  =  0  J 
or,  on  account  of  (28)  and  (36),  by  this  other  equation, 

(cT+*)c=a,  (49) 

where  a  is  the  characteristic  of  operation  lately  employed, 
and  ^  is  a  scalar  coefficient,  which  must,  if  possible,  be  so  d^ 
terrained  as  to  allow  the  following  symbolic  expression  for 
the  sought  permanent  axis  of  rotation,  namely, 

i  =  (,T+*)-»0,  {5a) 

to  give  a  value  different  from  zero,  or  to  represent  an  actual 
vector  I,  and  not  a  null  one.  Now  if  we  assumed  any  actual 
vector  K,  such  that 

(^»^j)4*ic,  (51) 


we  should  find,  by  the  foregoing  Section  of  this  Abstract,  and 
opecially  by  the  equations  (37)  and  (38)^  a  result  of  the  form, 
(*^ -  nV  +  n'^s  -  n'^y  =  <t V,  (52) 

where  u'  h  a  new  characteristic  of  operation,  such  that 

<r  ^  <r'  -  *ff  +  **  +  «'(ff  -  *)  +  tt'*,  (53) 

tJtod  that,  therefore, 

an  *  «*ic  +  «2  .  «ia F.  qk  -  2  .  nm  F.  ad S  *  qok  ;  (54) 
so  that  the  solution  (41)  of  the  linear  equation  (39)  is  included 
in  thift  more  general  result,  which  gives,  for  any  arbitrary  va- 
lue of  the  number  s,  the  symbolic  expression  : 

(<r  +  *)'»  -  (^3  -  «V  +  n's-  ny<T'.  {55) 

Hence  the  condition  for  the  non-evanescence  of  the  expres- 
sion (50),  or  the  distinctive  character  of  the  permanent  axes 
of  rotation,  is  expressed  by  the  cubic  equation, 

«^-«V  +  n'^5'fr^  =  0.  (56) 

The  inequality  (43)  shows  immediately  that  this  equation  (56) 
M  satisfied  by  at  least  one  real  value  of  ^,  between  the  limits 
0  and  «';  and  an  attentive  examination  of  the  composition 
(35)  of  the  coefficients  of  the  same  cubic  equation  in  *,  would 
prove  that  this  cubic  has  in  general  three  real  and  unequal 
roots,  between  the  same  two  limits;  which  roots  we  may 
denote  by  *i,  s.^^  s^*  Assuming  next  any  arhitranj  vector  ic, 
and  deriving  from  it  two  other  vectors,  k  and  k\  by  the  for- 

nnile 

^,maV.aK  =  Kf  -S.m7»'r.aa5.aa'ic=»c'';        (57) 

making  also 


(58) 


wc  slwill  tbu<  have,  in  general,  a  system  of  three  rectangular 
vectors.  j„  t,,  ij,  in  the  directions  of  the  three  principal  a*res. 
For  first  they  will  be,  by  (54),  the  three  results  of  the  form 
U  obtained  by  changing  «,  successively  and  separately,  to 
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the  three  roots  of  the  ordinary  cubic  (56);  but  l>y  the  man- 
ner of  dependence  (53)  of  the  characteristic  a  on  a  and  *, 
and  by  the  symbolic  equation  of  cubic  form  (38)  in  a,  we 
bave^  if  $  be  any  one  of  tho5e.tbree  roots  of  (5G),  the  relatloD 

(a  +  «yie=0;  (59) 

CODBcquently  the  three  vectors  {5%)  are  such  that 

0  =   (ff  +  *,)i,  =  (ff  +  *i)f2  =  (CT  +  «3)t3.  (60) 

Each  of  the  vectors,  tt»  *2»  «3»  is  therefore,  by  (49),  adapted  to 
become  a  permanent  axis  of  rotation  of  the  body  ;  while  the 
foregoing  analysis  shows  that  in  general  no  other  vector  4» 
which  has  not  the  direction  of  one  of  those  three  vectors  (58), 
or  an  exactly  opposite  direction,  ia  fitted  to  become  an  axis  of 
sucFi  permanent  rotation.  And  to  prove  that  these  three  ajces 
are  in  general  at  right  angles  to  each  other,  or  that  they 
satisfy  in  general  the  three  following  equations  of  perpen- 
dicularity, 

we  may  observe  that,  for  any  two  vectors  i,  ic,  the  form  (36) 
of  the  characteristic  &  gives, 

and  therefore,  for  any  scalar  ^, 

5.  ic(<T  +  #)t  «  5  •  i{9  +  9)k  I  (63) 

consequently  the  two  first  of  the  equations  (60)  give  (by 
changing  i,  *r,  s  to  i^,  t,,  *,), 

(«,-*i)5.i,i,  =  0;  (64) 

and  therefore  they  conduct  to  the  6rst  equation  of  perpendi- 
cularity (61),  or  serve  to  show  that  the  two  axes,  t]  and  ij,  are 
mutually  rectangular,  at  least  in  the  general  case,  when  the 
two  corresponding  roots,  s^  and  ^^,  of  the  equation  (56),  are 
unequftl.  The  equations  (48)  nw^  (32),  namely,  V.  ly  <»  0, 
^.ySi*0,  show  also  that  these  three  rectangular  axes  of 
inertia  are  in  the  directions  of  the  axen  of  the  ellipnoid  (22), 


which  has  presented  itself  as  a  sort  of  construction  of  rbc  law 
of  living  force  of  the  system  ;  and  a  common  properly  of  these 
three  rectangular  directions,  which  in  general  belongs  exclu- 
sively to  them,  and  to  their  respectively  opposite  directions, 
may  be  expressed  by  the  rules  of  this  calculus  under  the  very 

Bimple  form, 

0  =  FS;.  m(tay ;  (65) 

or  under  the  following,  which  is  equivalent  thereto, 

2.m(ia)'=£,m(aO'-  (66) 

With  respect  to  the  geometrical  and  physical  stgnifications 

cf  the  three  values  of  the  positive  scalar  s,  the  equation  (49) 

gives 

ir«"+5..cTi  =  0;  (67) 

tod  consequently  by  (S6),  and  by  the  general  rules  of  this 

calculus, 

*«S.m(5.af70'=S.m;c',  (68) 

if  jr  denote  the  perpendicular  distance  of  the  mass  m  from  the 
pUoa  drawn  through  the  fixed  point  of  the  body,  in  a  direction 
perpendicular  to  the  axis  i.  We  may  therefore  write  the  foU 
lowwg  ejcpressions  for  the  three  roots  of  the  cubic  (56)  : 

«,  =  S.mx';     *j  =  S.my^     j»3  =  2.w:c';  (G9) 

if  g^i  denote  (as  usual)  three  rectangular  coordinates,  of  which 

the  axes  here  coincide  respectively  with  the  directions  of 

*  *»  *i;  and  we  see  that  the  three  principal  moments  of  in- 

lertiay  or  those  relative  to  these  three  axes^  are  the  three  sums, 

l»f  pain  of  roots  of  the  cubic  equation  which  has  been  ero- 
Joyed  in  the  present  method.     At  the  same  time,  the  condi- 
i  above  assigned  for  the  directions  of  those  three  axes  take 
catUy  tbe  well-known  forms, 

0  =  2.  wLry  «  S  .  myz  «  2  .  mzjr,  (7 1) 

if  (for  the  salce  of  comparison  with  known  results)  we  change 
iHe  vectors  «,  a't .  •  of  the  masses  m,  m\  . .  to  the  expressions 
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u  ^  i'jc  ^  jif  ^  kZf     ft^ias'+jy +^2'»  ..*  (72) 

where  xyz  are  the  rectangular  co-ordinates  of  ??i,  and  i/k  are  the 
-three  original  and  fundamental  symbols  of  the  present  Calculus, 
denoting  generally  three  rectangular  vector-units,  and  subject 
to  the  laws  of  symbolical  combination  which  were  communi- 
cated to  the  Academy  by  the  author  in  1843,  and  are  included 
in  the  formula  (4)  of  the  present  Abstract.  And  then,  by 
{35)j  the  coefficients  of  the  cubic  equation  (56)  will  take  the 
following  forms,  which  easily  admit  of  being  interpreted,  or 
of  being  translated  into  geometrical  enunciations  : 


S  -  mm  I  (yz'  -  zyf  +  {zz  -  xzf  +  {xy 
S  •  mnrim  j  {yz  -  zy)x  +(zx'  -  xz)y 


(T3) 


In  fact,  the  fir&t  of  tht'se  three  expressions  is  evidently  the 
sum  of  the  three  quantities  (G9);  and  it  is  not  difBcult  to 
prove  that,  under  the  conditions  (71),  the  second  ejcpression 
(73)  is  equal  to  the  sum  of  the  three  binary  products  of  those 
three  quantities ;  and  that  the  third  expression  (73)  is  equal 
to  their  continued  or  ternary  product:  in  such  manner  as 
give 


I 


(7^) 


Perhaps,  however,  it  may  not  have  been  noticed  before,  that 
expressions  possessing  so  internal  a  character  as  do  these 
three  expressions  (73),  and  admitting  of  such  simple  interpre- 
tatioM  as  they  do,  without  any  previous  reference  to  the  axet 
of  inertia^  or  iudeed  to  any  axes  (since  all  is  seen  to  depend 
on  the  masses  and  mulital  fHslances  of  the  several  points  or 
elements  of  the  system)^  are  the  coefficients  of  a  cubic  equation 
which  has  the  well-known  sums,  S  .  tn.e*^  2 .  "i/,  IS  ,  mc*,  ns 
ferrod  to  the  three  principal  planes,  for  iln  three  roots.  In  the 
aielhod  of  the  present  communication,  tbote  exprcss^ions  (73), 
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[or  rather  the  more  concise  but  equivalent  expressions  (35), 
fmve  been  seen  to  offer  themselves  as  coefficients  of  a  symbolic 

Itquation  of  the  third  decree  (38),  which  is  8atis6ed  by  a  cer- 
tain characteristic  o/aperaiion  ty,  connected  with  the  solution 
of  a  certain  other  symbolic  but  b'near  equation  :  and  the 
Author  may  be  permitted  to  mention  that  this  is  only  a  par- 
ticular (though  an  important)  application  of  a  general  method, 
which  he  has  for  a  considerable  time  past  possessed,  for  the 
solution  of  those  linear  equations  to  which  the  Calculus  of 
Quaternions  conducts.  To  those  who  have  perused  the  fore- 
going sections  of  this  Abstract,  and  who  have  also  read  with 
attention  the  Abstract  of  his  communication  of  July,  1846, 

I  published  in  the  Proceedings  of  that  date,  he  conceives  that  it 
vill  be  evident  that /or  any  Jixed  point  A  of  any  solid  body  (or 
rigid  system),  there  can  be  found  (indeed  in  more  ways  than 
one)  a  pair  of  other  points  B  and  C\  which  are  likewise  fixed 
'^in  the  hody^  and  are  such  that  the  square-root  of  the  moment 
\0f  inertia  round  any  axis  AD  is  geometricallt^  constructed  or 
tented  by  the  line  BD»  if  the  points  A  and  D  be  at  equal 
diwtanfieM  from  C. 

V^IL  Finally,  he  desires  to  mention  here  one  other  theorem 
fling  rotatiop^  which  is  indeed  more  of  a  geometrical  than 
'a  physical  character,  and  to  which  his  own  methods  have 
led  bim.  By  employing  certain  general  principles,  respecting 
powers  and  roots,  anti  respecting  differentials  and  integrals  of 
^ftQuateniions,  he  finds  timt  for  any  system  or  set  of  diverging 
^■vectors,  o, /3,  7, . .  ic,  A,  the  continued  product  of  the  square 
^B|^ot«  of  their  successive  quotients  may  be  expressed  under  the 
^Hfollowing  form : 

where  «  is  a  scalar  which  represents  the  ^p/ierica/  excess  of  the 
pyimmidal  angle  formed  by  the  diverging  vectors ;  or  the 
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spherical  opening  of  that  pyramid  ;  or  the  area  of  the  spheri- 
cal polygon,  of  which  the  corners  are  the  points  where  the  vec- 
tors a,  /3,  Y»  . .  Ki  A,  meet  the  spheric  surface  described  ahout 
their  common  origin  with  a  radius  equal  to  unity.  And  by 
combining  this  result  with  the  g;eneral  method  stated  to  the 
Academy  by  the  Author*  in  November,  1844,  for  connecting 
quaternions  with  rotations,  it  is  easy  to  conclude  that  if  a 
solid  body  be  made  to  revolve  in  succession  round  anj 
number  of  different  axes,  all  passing  through  one  fixed  point, 
BO  as  first  to  bring  a  line  a  into  coincidence  with  a  line  j^,  by 
a  rotation  round  an  axis  perpendicular  to  both  ;  secoDdly^  to 
bring  the  line^  into  coincidence  with  a  line  y,  by  turning 
round  an  axis  to  which  both  /3  and  y  are  perpendicular ;  and 
so  on,  till,  after  bringing  the  line  ic  to  the  position  A,  the 
line  A  is  brought  to  the  position  a  with  which  we  began  ;  then 
l/te  body  will  he  brought^  by  this  succession  of  rotcUiofis^  into 
the  samejinai  position  as  if  it  had  revolved  round  the  Jirtt  cr 
last  position  of  the  line  a,  as  an  axis^  through  an  angle  a/ 
finite  rotation^  which  has  the  same  numerical  measure  as  the 
spherical  openijtg  of  the  pyramid  (a,  /3,  7,  . .  ic,  A)  wha§e 
edges  are  the  successive  positions  of  that  line. 


I 
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•  The  aame  connexion  bctwren  the  Author's  principles,  and 
or  algebraical  questions,  re»pecliDg  the  rotation  of  a  solid  body,  or 
ing  tho  eloseljr  connected  subject  of  the  traasformation  of  re ctajigii]«r  e^ 
ordinateSf  was  independentljr  pereeivcd'bj  Mr.  Cajrlej;  who  lafierted  a  eoioi- 
municsktion  on  the  subject  In  the  Philosophical  Magaaine  forFebni«rj»  ISiS. 
under  the  tilk,  *'  Resnlta  res|)ectuig  Quaternions."  It  is  impossible  for  iha 
Author,  in  the  preaent  aketch,  to  do  more  than  refer  hero  to  Mr.  Oiylej's 
important  reMirdMa  respecting  the  Djiuinica  of  Routioo»  published  io  Uie 
Cambridge  and  Dublin  Mathematical  Journal.  An  account  of  the  speculations 
and  results  of  the  late  ProfeASor  Mac  Cullagh  on  this  subject  may  b<*  found 
In  part  riii.  of  tho  Proceedings  of  the  Royal  Irish  Acadexnjf ;  and  a  stimmarjr 
of  the  views  and  diseoTories  of  Poinsot  has  been  given  by  that  able  aut 
in  his  verj  interesting  tract,  entitled,  Th4i>rit  SourtlUdt  l&  RoiatUmdmCw 
Paris,  1694. 
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January  24th,  1848, 

REV.  HUMPHREY  LLOYD»  U.  D.,  President. 
in  the  Chair, 

The  Rev.  Richard  Mac  Donnellj  D.  D.,  having  been  called 
to  the  Chair,  the  President  communicated  an  account  of  a 
method  of  determining  the  total  intensity  of  the  earth's  mag- 
netic force  in  absolute  measure,  applicable  in  the  high  magnetic 
latitudes. 

The  ordinary  process  for  the  determination  of  the  earth's 
magnetic  force,  it  is  well  known,  consists  in  observing  the 
time  of  vibration  of  a  freely-suspended  horizontal  magnet, 
whose  moment  of  inertia  is  known;  and  then  employing  the 
same  magnet  to  deflect  another,  similarly  suspended,  and  ob- 
serving the  angle  of  deflection  at  a  ^ven  distance.  From 
these  two  observations  the  horizontal  component  of  the  earth's 
magnetic  force  is  deduced ;  and  the  total  force  is  thence  in- 
ferred, by  multiplying  by  the  secant  of  the  inclination. 

This  method  is  inapplicable  in  the  high  magnetic  latitudes. 
The  relative  error  of  the  force,  arising  from  a  given  error  of 
inclination,  varies  as  the  tangent  of  that  angle ;  and,  where 
the  inclination  approaches  U0°,  it  becomes  so  great  as  to  ren- 
der the  result  valueless.  I  was  induced  to  consider  the  means 
of  supplying  this  defect,  upon  the  occasion  of  the  expedition  of 
Sir  John  Franklin  to  the  Polar  Sea  in  I84.v  ;  and  I  have  been 
recently  led  to  re-examine  the  problem,  on  account  of  the 
two  Arctic  expeditions,  under  Sir  James  Ross  and  Sir  John 
Richardson,  which  are  now  in  course  of  preparation. 

The  object  to  be  attained  is  to  determine  the  total  force 
direclltf^  without  the  intervention  of  its  horizontal  component. 
The  ordinary  inclinometer  will  serve  for  this  purpose.  The 
slaiical  method^  in  which  the  position  of  the  dipping  needle  is 
observed  under  the  combined  action  of  magnetism  and  gra- 

roL.  IV.  F 


58 

vity,*  will  enable  us  to  determine  the  product  of  the  earth's 
total  magnetic  force  into  the  moment  of  free  magnetism  of 
the  needle;  and  the  ratio  of  the  same  quantities  may  be  ob- 
tained (as  in  the  castf  of  the  horizontal  component)  by  removing 
this  needle,  and  employing  it  to  deflect  another  substituted 
its  place. 

Let  us  suppose,  for  generality,  that  the  needle  moves  in 
any  vertical  plane,  inclined  to  the  plane  of  the  magnetic  meri- 
dian by  the  angle  a ;  and  let  R  denote  the  earth's  magnetic 
force,  X  and  Fits  horizontal  and  vertical  components,  and  m 
the  magnetic  moment  of  the  needle*  Then,  the  effective  mag- 
netic forces  are  wA'cosa,  mY;  and  their  moment  to  turn  the 

needle  is 

m(y COST)  -  Xcosasinij); 

in  which  n  denotes  the  actual  inclination  of  the  needle  to  the 
horizon.  This  moment  is  opposed  by  that  of  the  weight.  Let 
this  be  applied  in  the  manner  adopted  by  Mr.  Fox,  namely, 
at  the  circumference  of  a  light  pulley,  whose  centre  is  on  the 
axis  of  the  cylindrical  axle.  Its  moment  is  in  this  case  in- 
dependent of  the  position  of  the  needle,  and  is  equal  to  the 
weight,  \Vy  multiplied  by  the  radius,  r,  of  the  pulley  at  whose 
circumference  it  is  applied.  Accordingly,  the  equation  of 
equilibrium  is 

m{  y  costi  -  Xsin  i|  cos  a)  =  Iff*.  (l) 

There  are  two  cases  which  deserve  consideration, — namely, 
that  in  which  the  plane  of  motion  of  the  needle  coincides  with 
the  magnetic  meridian,  and  that  in  which  it  is  perpendicular 
to  it.     In  the  former  case  a  =  0;  and  substituting  for  -Yand  Y 


•  T" h«  principle  of  thia  method  Appears  to  have  bwo  first  suggcvUd  by 
Mr.  Christie,  for  tbo  rtlativt  dctorminatioo  of  the  intcnsltj  ;  and  it  haa  Im«q 
•teoa  applied,  ondor  dlfTerent  modifications,  by  Mr.  Fox  and  mvsdr.  lo  the 
•BOM  porpoae.  Mr.  Fox's  mode  of  applying  it,  although  not  the  fimplMt  In 
pracUo»|  is  luidaobtcdly  the  boat. 
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if  values,  R  co^iO  ami  R  sm  B  {&  being  tbc  iiicliiiation),  the 


preceding  equation  becomes 


mR  un{e-n)  =  f^r 


(2) 


from  wbich  we  obtain  mR^  the  product  of  the  earth's  magnetic 
force  into  the  moment  of  free  magnetism  of  the  needle,  when 
IF  and  r  are  known,  and  the  angles  0  atid  ^  given  by  obser- 
vation.    In  the  latter  case,  a  =  90%  and  (1)  becomes 

fH  Y cos  n^  JVr;  (3) 

Mhicb  gives  the  similar  product  in  the  case  of  the  vertical 
component  of  the  force. 

Now  let  the  needle  be  removed,  and  applied  to  deflect 
ther  which  b  substituted  in  its  place ;  and  let  the  deilect- 
needle  be  placed  so  that  its  axis  passes  through  the  centre 
of  the  supported  needle^  and  is  perpendicular  to  its  axis.  Then 
the  moment  of  its  force  to  turn  the  needle  is  mm^U^  in  which 
w'  is  the  moment  of  free  magnetism  of  the  second  needle,  and 
U  a  function  of  D,  the  distance  of  the  centres  of  the  two 
needies,  of  the  form 


I 

com 


"■U'^^'^U 


The  moment  of  the  earth's  magnetic  force,  opposed  to  this,  is 
of  the  form  already  assigned,  in  wbich  we  have  only  to  sub« 
stitttte  m'  and  i{  for  m  and  i}.     Hence  the  equation  of  equili- 

bfium  19 

y  cos  ij'  -  X  sin  rj'  cos  a  =^mU,  (4 ) 


When  the  plane  of  motion  of  the  needle  coincides  with  the 
nuignetic  meridian,  or  a  =^0,  this  becomes 

R%in{B-n')  =  mUi  (5) 

which  gives  the  ratio  of  the  earth's  magnetic  force  to  the  mag- 
netic moment  of  the  needle,  when  U  is  known,  and  the  angles 
B  »»d  i|'  given  by  observation.     The  coefficients  p  and  q,  in 
vaii>e  of  U,  may  be  obtained  (as  in  the  ordinary'  method) 


60 

by  obserying  the  angles  of  deflection,  0  -  ti\  at  different  dis- 
tances ;  it  is  probable,  however,  that  their  yalues  may  be 
inferred,  d  priori^  from  the  lengths  of  the  needles,  with  as 
much  accuracy  as  is  attainable  in  observations  of  this  nature. 
When  -the  plane  of  motion  is  perpendicular  to  the  magnetic 
meridian,  or  a  =  90**, 

YQo%n'^tnU\  (6) 

which  gives,  in  like  manner,  the  ratio  of  the  vertical  compo- 
nent to  the  magnetic  moment  of  the  needle. 

The  total  force  is  determined,  absoluUlyi  by  means  of  the 
two  observations  in  the  plane  of  the  meridian  :  for,  multiply- 
ing the  equations  (2)  (5),  m  disappears,  and  we  have 

sinttsinw'  ^  ^ 

in  which  the  angles  of  deflection,  0  -  vy,  9  - 1|'»  ^^e  denoted  for 
abridgement  by  u  and  u!.  Again,  dividing  the  former  of  these 
equations  by  the  latter, 

„      Wr   sinw'  ... 

U    sinu  ^  ' 

The  equations  (3)  (6)  furnish,  in  like  manner,  a  similar 
value  of  the  vertical  component  of  the  force. 

In  order  to  determine  the  probable  error  in  the  resulting 

value  of  the  force,  arising  from  the  errors  of  the  observed 

angles,  u  and  u\  we  have  to  observe  that  the  moveable  needle 

is  acted  on,  in  each  case,  by  two  forces,  one  of  which  is  the 

moment  of  the  earth's  magnetic  force,  mR  sin  u,  while  the 

other  is  constant.     Hence,  in  any  position,  the  directive  force 

is 

F -mR  sintt  -  G. 

Let  Mo  denote  the  value  of  w,  corresponding  to  F=  0,  or  to  the 
case  of  equilibrium ;  then  mR  sinuo  =  G,  and 

F  -  wi?(sin  \i  -  sin  tio). 

Let  u^u^v  A?io,  Alio  being  a  small  angle, — or,  in  other  words, 


llie  needle  be  displaced  by  a  small  amount  from  the  posi- 
tion of  equilibrium, — and  let  the  force  brought  into  play  by 
the  displaeement  be  just  balanced  by  frietion ;  then 

^  X-  ^R  cos  UqAUo  » 

/  denoting  the  moment  of  friction.    Now,  this  being  constant 

|ft>r  a  given  instrument,  cos  UqAuq  is  so  likewise  :  and  we  have 
[  COSUoAtio  =  e> 

f  denoting  the  value  of  Atio  corresponding  to  ti^  =  0>  or  the 
limit  of  the  error  due  to  friction  in  the  natural  position  of  the 
needlei  under  the  influence  of  the  earth*s  magnetic  force 
Alone. 

To  find  the  error  in  the  value  of  /J,  corresponding  to  Am^, 
have  only  to  differentiate  the  equation  of  equilibrium  with 
^t  to  R  and  i^,  and  we  have 

AR  sin  Uo  +  R  co%  Uq  Auq  =  0  ; 

substituting  for  cos  Ho  Auo>  its  value  above  given, 

AR  -  e 

R        ftintto 

^e  tee,  then,  that  the  relative  error  in  the  value  of  the 
resulting  from  friction,  in  either  part  of  the  process,  is 
Jnveriely  as  the  sine  of  the  angle  of  deflection  ;  and  that  it  is, 
therefore,  requisite  for  accuracy  that  these  angles  should  be 
considerable.  The  angle  of  deflection  may  obviously  be  as 
large  as  we  please  in  the  first  part  of  the  process,  where  the 
.deflection  is  caused  by  a  weight  j  but^  in  the  second,  a  large 
Edcfleetion  can  only  be  produced  by  a  massive  magnet,  and 
luch  a  magnet  cannot  be  employed  in  the  first  part  without 
impairing  the  accuracy  of  the  result  by  the  increased  friction. 
Tlie  conditions  of  accuracy  required  in  the  two  parts  of  the 
proems  are,  therefore,  incompatible. 

We  evade  this  difliculty  by  employing  the  inclinometer 
n  one  only  (namely,  the  second)  of  the  two  observations, 
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The  plane  of  the  iastnuneol  being  made  to  cmndde  with 
the  magnetic  meridian,  and  fiicing  the  East,  the  deflecting 
magnet  i«  to  be  fixed  on  its  support  al  a  given  distance, 
with  its  north  pole  towards  the  needle;  and  the  angles  of  po- 
sition of  the  deflected  needle,  a,  and  a^ — ^with  its  north  pole 
towards  the  north,  and  towards  the  south,  lespectiTely, — are  to 
be  obsenred.  The  deflecting  magnet  is  then  to  be  reveised 
on  its  supports,  so  as  to  have  its  north  pole  turned ^Hmm  the 
nee<lle,  its  distance  being  unchanged.  Then  a^  and  04  being 
the  corresponding  angles  of  poution,  the  magnetic  indinatioii 

is 

d  =  J(a,-aj- 03+04); 

and  the  angle  of  deflection  is 

•1  =  ^(0,-08  +  03-04). 

The  observations  are  to  be  repeated,  with  the  face  of  the  in- 
strument towards  the  West,  and  will  give  new  values  of  B 
and  u,  which  are  be  combined  with  the  former.  We  have 
only  to  observe  that,  in  this  latter  case,  the  arithmetical  mean 
of  the  four  observed  angles  is  the  supplement  of  the  tncHna- 
tioHj  instead  of  the  inclination  itself. 


Dr.  Allman  exhibited  and  described  a  singular  implement 
discovered  in  an  ancient  copper  mine  in  the  parish  of  Skull, 
Co.  Cork.  It  consists  of  a  tube  formed  of  yew  timber,  g^- 
dually  increasing  in  diameter  towards  one  end,  and  bent  in 
the  manner  of  a  siphon  at  an  angle  of  about  80%  the  point  of 
flexure  being  nearer  to  the  narrower  end.  A  slit  nearly  half 
an  inch  in  width  extends  for  about  the  middle  third  of  the  con- 
cave side  through  the  thickness  of  the  walls,  and  at  the  nar- 
rower end  are  indications  of  wear,  as  if  the  implement  had 
been  here  fitted  into  a  collar  or  tube  of  greater  diameter.  It 
presents  the  following  dimensions : 
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Length  of  the  longer  leg,      ....  17  inches, 

»,         „       shorter  do 13     „ 

Diameter  at  small  end, H     d 

„         „    large  end, 2J     », 

Another  implementi  constructed  also  of  yew  timber,  and 
evidently  related  to  that  just  described,  was  found  along  with 
ibe  latter,  and  also  exhibited  by  Dr.  All  man.  It  resembles 
a  funnel  formed  of  two  cylinders  of  different  diameters,  the 
wider  constituting  the  mouth,  and  the  narrower  the  neck,  the 
whole  being  scooped  out  of  a  single  piece.  The  neck  of  the 
funnel  fits  accurately  into  the  m  ider  end  of  the  siphon.  The 
following  are  the  measurements  : 

Length  of  wider  cylinder 2f  inches. 

narrower  „        2        „ 

Diameter  of  wider  cylinder,    .     »     .     .  2i      ,, 

narrower    „        .     .     .     .  1^      ,, 

The  mine  in  which  the  implements  just  described  were 
found  19  one  of  several  vertical  cuttings  recently  discovered 
S^r  Dally dehob,  in  the  parish  of  Skull,  and  apparently  of  very 
great  antiquity.  The  cuttings,  when  discovered,  were  filled 
to  tlie  surface  with  the  rubbish  of  the  ancient  workings,  and 
when  this  was  removed  there  were  found,  b'^^R  ^^  the  bottom, 
tliA  inbjects  of  the  present  communication,  along  with  a  great 
naraber  of  rolled  stones,  almost  all  of  which  exhibited  marks 
of  fttUition,  as  if  they  had  been  used  instead  of  hammers.  A 
bettD  of  oak  timber,  about  twenty  feet  in  length,  and  notched 
ilofig  the  sides,  in  such  a  way  as  to  suggest  its  use  as  an  an- 
cient ladder,  was  also  found  in  the  same  place. 

Some  idea  of  the  antiquity  of  these  singular  mining  ope- 
ratioofl  may  be  formed  from  the  fact  of  some  of  the  old  rub- 
bisb  belAg  now  found  iiear  the  mouth  of  the  cuttings,  with  a 
covering  of  more  than  two  feet  of  apparently  naturally  formed 
peat. 

Tbeimplementsexhibited  are  the  property  of  J.  W.  Gierke, 
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Esq.,  of  Skibbereen^  to  whom  Dr.  Allman  is  indebted  for  the 
opportunity  of  thus  laying  them  before  the  Academy. 


« 


The  Rev.  Dr.  Todd  jead  an  original  and  hitherto  unpub- 
lished letter,  relating  to  Wood's  coinage,  by  Dr.  William 
King,  Archbishop  of  Dublin.  The  letter  is  an  autograph, 
and  is  preserved  in  the  Library  of  Trinity  College,  Dublin. 
It  has,  unfortunately,  received  some  injury,  by  which  the  firjt 
line  of  each  page  has  been  lost.  The  date  is  missing,  except 
the  word  July^  which  is  still  legible.  But  as  the  letter  is 
addressed  to  Edward  Hopkins,  Esq.,  the  Private  Secretary  of 
the  Duke  of  Grafton,  and  as  it  was  evidently  written  before 
Wood's  name  became  known  as  the  patentee  of  the  new  coiiw 
age,  we  must  assign  it  to  the  year  1722;  for  the  Duke  of 
Grafton  came  over  as  Lord  Lieutenant  in  August,  1721,  ami 
Wood's  patent  was  issued  in  the  beginning  of  172S. 

The  letter  is  as  follows  : 


Juhf 
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"  Sir, — I  gave  his  Grace  my  L  L*  the  trouble  of  a  letter 
of  the  tenth  instance  relating  to  a  report  we  have  here  of  a 
patent  for  coining  brass  money  for  this  Kingdom;  the  first 
notice  I  had  of  it  was  from  the  public  prints  and  w"  I  went 
abroad  found  it  in  every  body's  mouth,  with  great  indications 
of  surprise  &  dissatisfaction.  Since  y*  time  1  have  had  occasiod 
to  discourse  the  most  considerable,  y"  most  knowing  and  beat 
affected  to  his  Majesties  government  in  this  city  about  it,  modt 
of  IV**  seem  perswuded  y*  a  thing  of  this  consequence  8i  which 
at  it  is  rep'sentcd  is  in  their  opinion  monstrous,  for  so  ikjBj 
cxpreas  themselves,  cannot  be  attempted  at  alU  1  gathcrc<l 
up  tbetr  senile  as  well  as  [1]  cou'd  and  think  my  self  obliged  to 
communicate  it  to  you^  y^  if  you  think  lit  you  may  tny  if 
before  his  Grace  the  L*  L'. 

•*  l"*«  therefore  they  say,  ihal   tlii*.  if*  an  ahvr  trunie  ot 
c^the  Kingdom,  who  iMiJcAvoufLni  to  put  on  uspaj 
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tead  of  silver  by  a  Bank,  &  fiiiUng  to  cheat  us  y*  way,  they 
now  wou'd  impose  brass  on  us  which  in  the  event  will  be 
equaJy  pernicious  and  rather  more,  for  there  was  some  colour 
of  a  security  for  exchanging  those  bank  bills  for  money,  but 
there  can  be  none  for  this  ;  there  was  a  possibility  of  pre- 
veoting  counterfetirig  in  y*  case,  but  there  can  be  none  here. 

2^^.  They  allege  y*  there  is  no  need  of  brass  money  for 
change,  since  we  still  have  enuf  for  that  purpose,  &  to  hava 
more  is  so  much  loss  to  y*'  kingdom. 

"3'^'.  They  suspect  this  coinage  will  be  granted  to  some 
favourite  who  will  set  it  out  to  underlings  and  they  will  not 
fail  to  make  the  best  of  it,  and  regard  only  their  own  proBt» 

without  any  consideration  to  w*  the  kingdom  may by 

it patent  granted  formerly,  if  I  remembr 

right  to  the  Earl  of  Arran  to  coin  20™  pounds  in  halfpence  & 
a  clause  in  it,  y*  none  shoud  be  obliged  to  take  above  a  certain 
turn  in  y"*  This  was  immediately  sold  to  some  who  made 
ibeir  fortune  by  it,  they  were  obliged  to  change  these  half 
pcfioe  w^  required,  but  easily  evaded  the  obligation,  and 
'twas  thus.  The  stamps  used  in  coining  I  think  are  called 
dice,  and  these  soon  wear  out  and  new  ones  are  substituted  in 
llieir  room;  they  contrived  to  have  the  2^  sett  somew* different 
from  the  first,  &  y",  after  awhile,  w'*  required  to  change  any  sum 
they  only  allowed  those  of  the  first  stamp  to  be  genuine,  and 
alleged  alt  the  rest  to  be  counterfeit,  and  who  could  prove  the 
contrary;  but  suppose  the  patent  obliged  the  grantee  to  change 
%lly  vf^  way  is  there  to  come  at  him,  the  lowsers  are  at  a  loss 
how  to  do  it,  or  in  whose  name  the  suit  must  be  brought,  and 
itk  manifest  it  were  better  for  any  private  man  to  lose  an  lOO'** 
y*  enter  into  such  a  law  suit. 

ti  ^thif^  Tis  observed  y'  the  Patentees  did  not  coniine 
y^telvea  to  any  sum,  tho'  their  patent  obliged  y^,  but  coined 
oa  till  the  collectors  of  the  Kings  revenue  were  forced  to  send 
up  tlieir  money  in  barrels  of  half  ponce,  and  there  was  hardly 
4  tinker  or  blacksmith   but  coined  as  fast  as  these  and  the 
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kingdom  is  still  well  stored  with  these  iv*'''  pass  under  the  Dame 
of  Raps;  now  such  counterfeters  being  become  much  more 
dexterous  and  more  intent  on  their  private  gain  y"  they  were 
y°,  if  a  new  Coinage  be  permitted  it  will  be  impossible  to  pre- 
vent over  whelming  us  with  such  false  half  pieces^  etpecmlly 
if  we  consider  the  artifices  and  intentness  on  gain  of  some  of 

our  neighbours,  nations,  who  in  all  probability  will 

* of  any  coin. 

(c  5thiy^  i^  j^  j^Q^  g^gy  ^Q  counterfeit  old  coin ;  for  tbo  they 
can  give  the  same  stamp,  yet  they  can  hardly  give  the  old 
look,  hence  it  is*)'*  every  new  coinage  gives  great  oportunity 
to  counterfiting,  as  we  experienced  in  the  time  of  King  Wil- 
liam, when  all  the  spccieses  were  new;  a  swarm  of  false  coiners 
then  arose,  and  great  numbers  were  banged,  whereas  now  the 
practice  is  much  abated;  we  must  therefore  expect,  y*  on  coin- 
ing new  brass  pieces  every  town  will  have  them  set  up  for  y* 
mysterie.  I  know  not  w*  may  be  the  penalty  by  law  of  coun- 
terfeiting such  coin,  but  1  doubt  much,  w^ever  the  penaltie  be^ 
whether  juries  will  be  prevailed  on  to  find  the  forger  guilty^ 
perhaps  they  will  believe  y^  the  poor  man  had  as  good  a  right 
and  as  great  a  necessity  on  him  to  cheat  y'  publick  as  the 
patentee. 

4i  ^tiuy  Mony  of  this  sort  will  soon  he  at  a  great  discount, 
as  it  happened  to  the  brass  money  in  King  James  time ;  and  y" 
if  a  landlord  be  p**  any  considerable  sum  in  it,  he  will  be 
obliged  to  pay  considerably  to  get  it  turned  into  silver,  his 
receiver  will  be  sure  to  buy  as  many  half  pence  as  he  can  and 
keep  the  gold  and  silver  to  himself,  and  pay  his  roaster  with 
hrassy  the  gain  will  be  his,  and  the  loss  his  masters,  and  this 
will  be  hardest  on  landlords  who  live  remote  from  their  es- 
tates, especially  such  as  live  in  England. 

'*  V^^y.  All  matters  relating  to  coin,  such  as  raising  or  lower- 
ing it,  determining  w*  species  shall  pass,  &  at  w*  rate,  has  ever 
bin  done  by  the  L**  L*  &  Council  here,  as  may  be  seen  by  the 
many  proclamations  to  y'  purpose^   w'*by  it  appears  y*  our 
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Kings  and  Queens  have  always  on  such  occasions  thought  fit 
to  consult  y"*  If  this  do  not  take  y«  same  course  it  will  be 
luaked  on  as  a  slight  by  my  L*^  L',  lessen  him  greatly  in  the 
opioin  of  ihe  people,  and  cause  a  disaffection  in  many  best 
iffieded  now,  to  find  themselves  slighted. 

Mgckiy  ii  i^  reasonable  and  roust  be  expected  y*  people  will 
pay  their  debts  in  such  coin  as  they  are  obliged  to  receive 
theirs ;  io  if  therefore  the  people  of  Ireland  receive  their  rents 
asd  revenues  in  brass,  their  creditors  must  expect  no  other; 
DOW  we  commonly  send  about  400""  pounds  into  England 
every  year  in  pensions,  salarys,  rents,  &c.  Suppose  y**  a  te- 
nant pays  a  landlord  rent  here  in  brass^  w*  shall  the  receiver 
do  with  it?  to  be  sure  no  Banker  will  change  it  for  him,  and 
y*  must  not  he  send  it  in  specie  barrelled  up  by  long  sea,  and 
can  he  expect  it  otherwise?  the  case  will  be  the  same  in  pen- 

sioDS  and  all  other  appointments  if  its there  may 

in  the  patent,  y*  none  shall  be  obliged  to  receive 

above  a  certain  quantity  in  brass;  it  ought  to  be  considered 
y^  most  of  his  Majestie's  revenu  is  paid  in  small  sums,  most 
of  the  fees  in  offices  and  most  of  the  rents  from  terreten*',  and 
w'  ibese  come  to  the  hands  of  Collectors  and  receivers  they 
must  take  y"",  and  w°  put  together  they  will  make  great  sums, 
aikd  y"  can  the  persons  for  w""  they  are  rec^  refuse  y™  ?  I  re- 
member w°  the  half  pennys  were  coined  here  before  the 
Revolution^  many  firkins  of  them  were  sent  to  y*  treasury  by 
the  Collectors  and  great  complaints  were  made  of  it,  and  it 
put  a  great  damp  on  all  business  &  trade. 

a^thiy^  *Tis  certain  the  Protestants  of  Ireland  were  most 
lealoQsly  attached  to  his  Majestic  &  government^  I  believe 
you  are  sinsibly  [«c]  how  much  they  are  soured  of  late  by  the 
treatment  with  w^  they  have  met.  I  am  afraid  this  patent 
if  it  pass,  as  it  will  compleat  their  ruin,  for  so  they  reckon,  so 
It  may  put  an  end  to  their  good  a0cctlons,  &  in  as  much  as 
St  is  supposed  y'  this  patent  is  granted  to  gratify  some  pri- 
vate persons,  sure  it  ought  to  be  considered  whether  it  be 


good  policy  to  sacrifice  a  whole  kingdom  to  their  particuhir 
profit. 

*'  A  great  many  other  things  are  said  w^  are  not  fit  for 
me  to  write,  I  only  mention  w*  1  6nd  universally  iusisted 
on,  I  do  not  expect  to  do  myself  any  service  by  freedom,  I  wish 
it  may  serve  his  Majestie^s  interest  and  the  public,  as  it  is  I 
am  sure  intended,  w^ever  happen  to 

**  Your 


*'  Edward  Hopkins  Esq, 


February  14th,  1848. 

Kev.  HUMPHREY  LLOYD,  D.  D.,  President, 

in  the  Chair. 

The  Very  Rev.  J.  J.  Taylor,  D.  D.;  Rev,  Matthew  Newport; 
D.  D.;  Frederick  V.Clarendon,  Cliarles  Ottley,  O'Neale 
Segrave,  Matthew  E.  Talbot,  and  Charles  Tarrant,  Esqrs*^ 
were  elected  members  of  the  Academy, 


The  Rev.  Charles  Graves  read  a  paper  on  a  general  me- 
thod of  deciphering  secret  alphabetic  writings. 

Mr.  Graves  commenced  by  stating  that  he  had  been  led 
to  discuss  the  general  question  of  deeipbering,  in  consequence 
of  his  having  undertaken,  some  time  ago,  an  examination  of 
the  singular  inscriptions  in  the  Ogham  character  which  are 
to  be  found  in  this  country.  Irish  scholars  and  antiquarieii, 
to  whose  opinions  great  deference  is  due,  having  pronounced 
that  no  satitsfactory  readings  of  these  inscriptions  had  been 
obtained  by  means  of  the  key  given  in  the  Book  of  BalJymole 
and  other  Irish  manuscripts  professing  to  treat  of  the  Oghara 
character,  Mr.  Graves  abandoned  the  attempt  to  draw  from 
lliese  sources  the  means  of  deciphering  it,  and  applied  himself 
to  the  task  of  constructing  a  key  from  the  monuments  them- 
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irifes.  He  was  furnished  with  loateriald  for  doing  this  by  the 
kindness  of  Captain  Larcom  and  Mr.  Petrie,  the  former  of 
wboin  placed  at  his  disposal  all  the  drawings  of  Ogham  inscrip- 
tions collected  by  the  draughtsmen  employed  on  the  Ordnance 
Survey  of  Ireland;  whilst  the  latter  furnished  him  with  nu- 
merous and  accurate  tracings  of  inscriptions  taken  from  his 
own  sketch-books.  And  here  arose  a  question  as  to  the  be«t 
mode  of  employing  these  materials.  The  common  methods 
of  deciphering,  which  assume  that  the  writing  Co  be  deciphered 
is  divided  into  words,  were  at  once  found  to  be  inapplicable 
to  the  Ogham  character,  the  inscriptions  in  which  are  written 
continuously.  In  seeking  to  frame  a  method  applicable  in 
this  and  timilar  cases,  Mr,  Graves  conceived  the  one  which 
he  then  proceeded  to  describe. 

This  method  rests  upon  the  following  principle :  that  in 
any  ginen  language,  or  group  of  cognate  languages^  there  is  a 
preference  for  particular  sounds  y  and  particular  sequences  of 
sounds* 

In  order  to  determine  what  are  the  favourite  sounds  or 
sequences  in  a  language,  we  must  analyze  considerable  por- 
•tions  of  it  in  such  a  way  as  to  exhibit  its  tendencies  to  repeat 
and  combine  the  several  letters  of  its  alphabet.  This  end  is 
arrived  at  by  the  construction  of  a  table,  which  shows  how 
often,  on  an  average,  each  letter  is  followed  by  each  of  the 
remaining  ones,  in  a  passage  of  some  determined  length  ;  as, 
for  instance,  a  passage  consisting  of  ten  thousand  letters. 
With  such  a  table  at  hand,  it  is  not  difficult  to  assign  their 
proper  powers  to  the  secret  characters  or  ciphers  in  which  "a 
document  in  that  language  is  written.  We  have  merely  to 
tabulate  the  sequences  of  the  ciphers;  and,  by  comparing  their 
tendencies  to  repetition  and  combination  with  those  of  tlie 
known  letters,  we  readily  arrive  at  a  knowledge  of  their  re- 
spective powers.  It  is  here  assumed  that  the  document  to  be 
deciphered  is  of  a  reasonable  length.  This  condition  is  indis- 
peosabie,  inasmuch  as  the  distribution  of  the  letters  in  a  pas- 
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sage  consisting  only  of  a  few  words  might  differ  widely  from 
the  average  distribution.  In  order  to  be  able  to  decipher  an 
article  written  in  a  language  of  the  nature  of  which  he  is  not 
informed  a  priori^  the  decipherer  ought  to  be  provided  with 
tables  formed  by  the  analysis  of  many  languages  of  different 
kinds,  with  which  the  table  of  the  cipher  might  be  compared 
successively. 

A  collection  of  sequence  tables  would  be  valuable,  not 
merely  for  the  purpose  of  deciphering,  but  also  in  connexion 
with  philology.  They  would  exhibit  to  the  eye  affinities  and 
characteristic  differences  of  cognate  languages :  they  would 
manifest  the  changes  which  particular  languages  undergo  iq 
the  course  of  time :  they  would,  moreover,  indicate  general 
principles  of  euphony,  prevailing  amongst  all  languages,  and 
founded  on  the  very  nature  of  our  organs  of  speech  and 
hearing. 

It  is  easy  to  sec  that,  by  reference  to  principles  of  this 
kind,  considerable  progress  might  be  made  towards  the  deci< 
phering  of  purely  alphabetic  writings  in  a  language  wholly 
unknown »  A  tabular  analysis  will,  in  the  first  instance,  dis- 
cover vowels  by  their  greater  readiness  to  combine  with  other# 
letters  either  preceding  or  following  them ;  next,  amongst  the 
consonants,  the  liquids,  particularly  r,  will  in  general  be  found 
to  combine  with  the  rest  most  freely ;  and,  lastly,  the  letters 
of  the  same  organ  will  be  found  to  form  a  group  which  enter 
similar  It/  into  combination, 

Mr,  Graves  suggested  that  this  method  of  tabulating  might 
be  employed  with  advantage  in  the  case  of  the  cuneiform 
writings.  Admitting  that  one  or  two  kinds  of  this  character 
had  been  deciphered,  and  found  to  be  phonetic,  we  might 
tabulate  the  deciphered  inscriptions,  and  compare  the  tables 
so  formed  with  one  founded  on  an  analysis  of  inscriptions  in  a 
third  and  different  cuneiform  character.  If  this  latter  were 
phonetic,  and  its  language  cognate  with  those  of  the  dect* 
pherod  kinds,  wc  might  expect  to  find  the  three  tables  p 
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ing  }>aiiit9  of  marked  similarity.  Nay,  mare,  it  seems  that  we 
might  thus  ascertain  whether  any  given  writing,  of  which 
there  existed  considerable  remains,  were  phonetic  or  idea- 
graphic.  In  the  former  case,  it  is  evident  that  the  distribution 
of  characters  in  any  two  passages  of  equal  and  considerable 
length  would  be  very  similar;  in  the  latter,  we  could  not 
count  upon  so  great  uniformity,  seeing  that  the  connexion  of 
ideas  is  so  much  less  regular  than  the  sequence  of  sounds. 

In  proof  of  the  actual  efficiency  of  his  method  Mr,  Graves 
exhibited  two  tablet,  one  of  which  was  founded  upon  an  analy- 
sis of  a  small  number  of  Runic  inscriptions,  the  other  being 
made  from  a  short  passage  of  Icelandicof  the  thirteenth  century, 
A  cursory  inspection  of  these  tables  would  be  sufficient  to 
enable  a  decipherer  to  assign  their  proper  powers  to  the 
Runic  letters,  supposing  that  their  values  had  not  been  other- 
wise known.  Mr.  Graves  also  exhibited  tables  formed  from 
the  analysis  of  passages  in  the  Irish  language,  contained  in 
the  Book  of  Armagh,  and  written,  as  he  believes,  according 
to  the  orthography  of  the  seventh  century.  These  were  the 
tables  employed  by  him  in  determining  the  -powers  of  the 
9 OgbaGA  characters;  but  he  reserved  the  statement  of  the  re- 
iqIks  arrived  at  in  that  research  for  a  communication  which  he 
lioped  very  soon  to  make  to  the  Academy. 
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February  28th,  1848. 

REV.  HUMPHREY  LLOYD,  D.D.,  Prbsidbnt, 
in  the  Chair. 

Sir  William  Betham  read  the  following  letter  from  Mr. 
Cooke,  of  Parsonstown,  relative  to  the  coins  exhibited  by 
him  to  the  Academy,  on  the  13th  December  last:* 

''^ethFOruaty,  1848. 

**  Dear  Sir  William, — My  son,  who  came  from  Dublin 
yesterday,  informs  me  he  did  not  deliver  a  letter  I  sent  to 
him  for  you  about  a  month  ago.  It  is  not  of  any  great  im- 
portance, but  still  you  probably  will  feel  an  interest  in  a 
portion  of  its  contents,  in  reference  to  the  Etruscan  coins  I 
lent  you. 

^*  Since  I  had  the  pleasure  of  seeing  you  I  was  speaking 
to  the  person  from  whom  I  purchased  these  coins,  and  he 
offered  to  make  affidavit  that  they  were  found  in  the  county 
Tipperary,  in  some  sort  of  earthen  vase,  which  was  broken, 
and  did  not  reach  him.  He  would  not  then  tell  me  the  pre* 
cise  locality,  as  he  said  he  was  under  a  solemn  engagement 
not  to  disclose  it,  but  he  promised  to  obtain  liberty  to  do 
so  by  the  next  time  I  should  see  him.  I  can  only  add,  that 
/  believe  he  is  convinced  of  the  truth  of  his  statement^  for,  ex- 
clusive of  my  thinking  him  an  honest  man,  he  could  not  have 
any  object  in  telling  a  falsehood  on  the  subject,  the  coins 
being  mine  before  I  asked  anything  about  where  he  got  them. 
I  thought,  in  my  hurried  interview  with  him  at  the  time  I 
purchased  the  coins,  that  he  named  the  neighbourhood  of 
Tullamore,  but  in  that  I  find  I  was  mistaken. 

*  See  Proceedings  of  the  Royal  Irish  Academy,  toI.  It.  p.  29. 
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**  I  gave  my  sou  directions  to  show  you  two  other  coina 
of  the  same  set,  which  you  possibly  will  also  reckon  Etrus- 


can. 


**  1  am,  dear  Sir  William, 

**  Your  faithful  Servant, 

•*  Thomas  L.  Cooke.' 
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The  following  notice  was  communicated  by  Sir  William 
Rowan  Hamilton,  of  a  Paper  "on  the  Application  of  Quater* 
nions  to  the  Determination  of  the  Distance  of  any  recently 
discovered  Comet  or  Planet  from  the  Earth." 

lliis  celebrated  problem  is  treated  in  this  paper  by  means 
of  the  formulae  which  were  communicated  to  the  Academy  by 
I  the  author,  in  July,  1845.     The  chief  step  consists  in  a  very 

[  6agy  deituction,  from  those  formulae,  of  the  equation  : 
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ivbere  c  is  the  sought  distance  of  the  comet  (or  planet)  from 
the  earth ;  M  h  the  tnass  of  the  sun,  and  a  and  b  are  the 
difttances  of  earth  and  comet  from  that  body  ;  a  is  the  helio- 
centric vector-unit  of  the  earth,  and  y  is  the  geocentric  veclor- 
Ofiit  of  the  comet ;  while  7',  y"  are  the  first  and  second  diffe- 
rential coefficients  of  7,  taken  \fith  respect  to  the  time,  and 
determined,  along  with  7  itself,  from  three  successive  obser- 
vations :  and  S  is  the  characteristic  of  the  operation  of  taking 
the  scalar  part  of  a  quaternion.  The  second  member  of  the 
equation  admits  of  being  geometrically  interpreted  as  a  ratio 
of  two  pyramids,  and  can  in  various  ways  be  transformed  by 
the  rules  of  the  calculus  of  quaternions. 


tr«  Donovan  exhibited  a  table  gas  lamp  of  his  inventioot 
wbicli  generates  its  own  gas,  and  made  the  following  statement 
relative  to  it : 
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•«  Previously  to  describing  my  inventions,  for  some  of  whieb 
1  obtained  patents  foe  the  three  kingdoms  and  colonies,  it  will 
be  necessary  to  make  some  observations  on  the  nature  of  those 
substances  which  are  concerned  in  the  production  of  ecooo- 
mical  light. 

*'  Everyone  knows  that,  although  hydrogen  is  a  chief  coin- 
bustible  element  in  aU  those  flames  which  are  used  for  the 
purpose  of  illumination^  its  own  flame,  when  the  gas  is  per- 
fectly pure,  shows  no  light.  In  order  to  render  it  luminous 
we  have  only  to  ditfuse  through  it  a  small  quantity  of  one  or 
other  of  the  different  forms  of  carbon  or  charcoal  in  a  state  of 
very  minute  division.  All  our  ordinary  lights  are  derived  from 
combinations  of  hydrogen  and  carbon  ;  such  are  coal  gas,  oil 
gas,  resin  gas,  coal  naphtha  ;  or  from  combinations  of  hydro- 
gen, carbon,  and  oxygen,  as  oil,  tallow,  wax,  spermaceti, 
Btearine  of  various  kinds. 

**  If  the  ratio  of  carbon  to  hydrogen  be  too  small,  the  light 
emitted  from  the  combustible  in  burning  wnll  be  pale  and 
feeble ;  if  the  ratio  of  carbon  be  too  large,  the  flame  will  be 
yellow,  or  even  brown  and  smoky.  It  is  to  the  due  adaptation 
of  the  ratio  of  these  two  elements  to  the  supply  of  oxygcOi 
whether  contained  in  the  combustible  or  in  the  air,  that  w« 
owe  the  production  of  the  many  brilliant  lights  whieJi  we 
possess. 

**  But  the  carbon  and  hydrogen  need  not  be  in  that  state  of 
combination  in  which  we  procure  them.  A  hydrogen  flame 
may  be  rendered  intensely  luminous  by  the  artificial  supply 
of  carbonaceous  matter;  and  a  flame  which  is  too  pale  and 
feeble,  such  as  that  of  hydrogen,  bad  coal  gas,  or  of  the  oil  or 
jarine  from  the  cocoa-nut,  may  be  enriched  to  the  greatesi 
intensity  by  merely  presenting  carbon  in  a  proper  state. 
Carbon  in  such  a  state  e.tists  in  all  the  volatile  hydro-carbons, 
as  mineral  naplitha,  naphthaline,  naphtha  from  coal  tar,  from 
oil,  from  resin,  or  from  Indian  rubber ;  it  exists  also  in  eisen* 
lial  oils,  and  in  spirit  of  turpentine  or  of  rcsin,  or  of  tar« 
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"  It  was  upon  a  knowledge  of  these  facts  that  1  founded  the 
rnventions  for  which  I  obtained  patents.  My  first  efforts  were 
directed  to  the  diffusion  of  the  vapour  of  coal  naphtha  through 
hydrogen  gas ;  and  to  eifect  this  object  with  economy  and 
briUiancy  of  the  resulting  light,  i  contrived  a  variety  of 
inslruraenti. 

**  In  the  specification  of  my  patents  I  minutely  described 
some  of  these;  a  brief  account  of  one  will  here  suflBce,  as  the 
details  now  constitute  one  of  the  public  records.  Into  this 
instrument,  which  is  in  the  form  of  a  lamp,  a  stream  of  hydro- 
gen i»  passed,  and  dispersed  by  a  tube  having  matiy  small 
holes  into  a  small  cylinder,  also  pierced  with  holes^and  round 
which  a  piece  of  iron  wire-gauze  is  rolled.  This  wire-gauze 
roll  is  continually  kept  wetted,  either  with  one  of  the  less  vo- 
latile kiuds  of  coal  naphtha,  or  with  naphtha  obtained  from 
n»in  or  from  Indian  rubber,  or  with  spirit  of  turpentine,  or 
fine  spirit  of  tar,  or  other  volatile  hydro-carbon.  The  hydro- 
gen passes  out  through  the  holes  of  the  burner  of  the  lamp, 
and,  being  kindled,  generates  much  heat,  which,  being  quiukly 
transmitted  downwards  to  the  wire-gauze,  heats  the  volatile 
hydro-carbon  with  which  it  is  constantly  impregnated,  and 
converts  it  into  vapour.  The  vapour  mixes  with  the  hydro- 
gen, and  the  mixture  is  now  much  of  the  same  nature  as  coal 
gas,  or  oil  gas*  or  resin  gas  ;  it  burns  with  great  brilliancy, 
provided  that  the  parts  of  the  lamp  bear  a  proper  proportion 
to  each  other. 

*^  The  office  of  the  roll  of  iron  gauze  is  to  raise  the  hydro- 
carbon by  capillary  attraction  through  Its  meshes  and  convo- 
lutions, and  thus  to  present  the  hydro-carbon  on  extensive  sur- 
faces to  the  solvent  power  of  the  hydrogen  which  continually 
puMi  through. 

**  lu  my  early  experiments  I  had  found  that  the  less  vola- 
tile hydro-carbons  did  not  diffuse  their  vajiour  through  hy- 
drogen at  ordinary  temperatures,  and  hence  it  was  necedsury 
to  maintain  an  elevated  degree  by  ihe'application  of  foreign 
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heat.  It  was  an  important  improvement  to  contrive  the  ap- 
paratus in  such  a  manner  that  the  hydro-carbon  should  be  con- 
Btanily  roaintained  at  an  adequate  temperature  by  tlie  proxi- 
mity of  its  own  combustion.  This  was  at  last  effected  by  very 
much  shortening  the  burner  and  gas-ways,  and  connecting  the 
brass  tube  wbich  held  the  wire*gauze  with  the  burner,  so  that 
the  heat  of  the  flame  was  transmitted  directly  downwards,  by 
conduction,  to  the  wire-gauze  and  hydro-carbon* 

"  Hydrogen,  as  obtained  by  the  processes  of  the  laboratory, 
is  exceedingly  expensive;  it  therefore  became  necessary  to 
ascertain  whether  I  might  substitute  for  it  that  very  light  car- 
bureted hydrogen  which  is  procured  by  passing  the  steain  of 
water  over  charcoal  or  coke,  maintained  at  a  bright  red  heat 
in  an  iron  retort.  This  gas  contains  so  little  carbon,  that,  for 
practical  purposes,  It  may  be  considered  as  hydrogen  ;  and  it 
w*a3  essential  to  know  whether,  when  used  in  the  above-men- 
tioned manner,  it  would  create  a  sulHciency  of  heat  to  volati- 
lize the  hydro-carbon. 

*'  In  order  to  ascertain  this  and  other  important  particulars, 
1  caused  an  iron  gas  retort  of  the  ordinary  kind,  with  a  well 
ground  mouth-piece,  to  be  built  into  a  furnace  erected  for  that 
purpose.  The  retort  was  capable  of  containing  two  (Ktuttds 
of  Newcastle  coke ;  it  was  furnished  with  a  tube  and  slop- 
cock  at  one  end  for  the  admission  of  steam  :  and  a  tube  at  the 
other  end  for  carrying  off  the  gas  generated  by  the  decom- 
position of  the  water  into  a  gasometer  containing  milk  of 
lime. 

•*  When  the  retort  was  malntaitied  at  a  bright  red  heat,  and 
the  steam  let  oa,  gas  was  generated  in  such  torrents  that  at 
onetime  I  tcared  some  untoward  result.  By  calculation  fn>m 
this  experiment  1  found  that  to  furnish  1000  cubic  feet  of  gat 
168  avoirdupois  pounds  of  coke  should  disa^ipear.  The  inte- 
rior of  the  iron  retort  had  been  previously  protoiidized^  to 
prevent,  as  much  a!*  possible,  it:*  contributing  to  the  produce 
tion  of  hydrogen.      Hut  I  found  that,   although   the  scale   of 
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protoxide  is  exceedingly  hard,  it  does  not  protect  tbe  interior 
of  the  iron;  the  process  of  destruction  is  slow  but  certain. 
Earthen  gas  retorts»  such  as  were  patented  several  years  since 
by  Mr.  Grafton,  would  perhaps  answer  better. 

**  On  malcing  a  trial  of  tliis,  which  has  been  called  water  gas, 
1  found  tbat>  notwithstanding  the  presence  of  much  carbonic 
oxide,  it  gave  o6r  quite  a  sufficiency  of  heat,  when  burned  in 
Diy  different  lamps^  to  volatilize  the  hydro-carbon,  and  to  afford 
a  bniliant  light :  by  itself  it  burns  blue. 

"  Tbe  various  volatile  combustible  liquids  already  men- 
tiooed  are  applicable  to  tbe  foregoing  purposes  with  di^erent 
degrees  of  efficacy.  Those  that  require  high  temperatures  for 
their  volatilization  are  the  fittest,  because  the  source  of  heat 
is  so  near  the  wire-gauze  that  the  vaporization  easily  takes 
place. 

**  But  there  are  hydro-carbons  which,  being  volatilized  at 
tbe  ordinary  temperature  of  the  air,  afford  much  more  manage- 
able means  of  rendering  hydrogen  gas  luminous  in  burning. 
Of  these^  by  far  the  most  convenient  and  economical  are  the 
finer  kinds  of  coal  naphtha.  It  is  obtained  by  the  distillation 
of  coal  tar,  and  is  procurable  in  various  degrees  of  purity  in 
commerce.  Coal  tar  is  an  article  of  very  small  price,  and  when 
deprived  of  its  naphtha,  instead  of  being  depreciated  in  value, 
it  11  enhanced.  By  several  rectifications  the  naphtha  becomes 
pure  and  colourless,  and  very  volatile.  Its  quality  varies  ma- 
terially according  to  the  coal  used  at  the  gas  works  from  which 
the  tar  was  obtained.  The  greater  the  specific  gravity,  pro- 
vided it  is  pure,  tbe  greater  is  its  volatility.  The  purest  and 
heaviest  naphtha  that  1  have  been  ever  able  to  obtain  from 
Newcastle  coal  tar,  was  s.  g.  0*888  :  this  was  the  result  of 
repeated  rectifications,  the  first  products  only,  in  every  case, 
being  retained.  This  naphtha  began  to  boil  at  166%  but 
boiled  rapidly  at  172*».  The  purest  and  heaviest  naphtha, 
from  Scotch  Parrot  coal  tar,  that  1  could  procure  by  auy  num- 
ber of  rectifications,  was  s.  a.  0  8(i2°  ;  it  began  lo  boil  at  183°, 
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and  boiled  rapidly  at  189*^.  None  of  these  naphthas  have  a 
fixed  boiiiog--point.  In  ail  cases  the  heaviest  and  most  yola< 
tite  portions  cooie  over  first  in  distillation,  and  are  the  most 
valuable  for  the  purposes  here  described.  No  dependence 
is  to  be  placed  on  high  specific  gravity  as  a  test  of  6iness  : 
the  naphtha  may  be  heavy  on  account  of  the  presence  of  tar 
and  naphthaline,  and  in  this  state  it  will  not  answer  the  pur- 
pose. When  the  naphtha  is  colourless,  heavy,  and  vaporiza- 
ble  from  a  flat  open  vessel,  without  leaving  any  residuum  or 
stain,  it  is  of  the  best  quality. 

*'  During  the  destructive  distillation  of  common  resin*  a 
naphtlia  is  obtained  which,  by  proper  rectification,  becomes 
as  pale  as  water,  and  succeeds  admirably  for  the  purposes 
here  described.  Indian  rubber  aflfords  a  naphtha  of  s.  G.  (h820» 
or  even  0*680  ;  in  which  last  state  it  boils  at  98%  and  answers 
perfectly, 

**  The  ratio  of  hydro-carbon  necessary  for  rendering  a  cer- 
tain quantity  of  water  gas  luminous  in  burning,  will  depend  on 
the  nature  of  the  former.  On  this  subject  1  made  many  ex- 
periments. In  one  of  them  I  found  that  two  equal  burners, 
one  supplied  from  a  gasometer  containing  coal  gas,  the  other 
from  a  gasometer  contaiuitig  water  gas,  which  was  naphtha- 
lized  uith  Newcastle  coal  tar  naphtha  before  it  reached  the 
burner,  afforded  flames  which  in  equal  limes  emitted  equal 
light  when  the  naphtha  was  consumed  at  the  rate  of  oneim* 
perial  gallon  dissolved  in  tOOO  cubic  feet  of  water  gas.  It 
was  also  found  that  the  consumption  of  coal  gas  was  the  tame 
as  that  of  water  gas  in  equal  limes,  the  latter  having  the  addi- 
tion already  mentioned;  and  although  the  light  in  each  cas€ 
was  equal,  as  eviilenced  by  Humford's  photometer,  the  water 
gas  flame  was  but  half  the  volume  of  that  from  coal  gas ; 
and  therefore  the  intensity  or  illuminating  power  of  the  for* 
mer  was  double.  This  comfmrison  only  holds  when  the  rate 
of  consumption  is  five  cubic  feet  per  hour;  when  less,  th« 
light  from  a  naphthaiized  water  ga!»  6amc  is  more  than  double 
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light  of  ao  equal  volume  of  coal  gas  flame.  If  it  be  desT 
rable  that  the  illuminating  power  of  naphtlializeci  water  gas 
shall  be  at  its  maximum^  the  ratio  must  be  ten  and  a  half  im- 
perial pints  to  1000  cubic  feet  of  gas.  Any  higher  ratio  only  I 
impairs  the  light.  When  spirit  of  turpentine  is  used  with  water 
gas,  the  ratio  should  be  one  imperial  gallon  to  1000  cubic  feet. 

**  The  more  pure  and  volatile  kinds  ofnaphtha  are  extremely 
raloable,  from  the  circumstance  of  their  being  easily  soluble 
in  hydrogen,  or  in  water  gas,  at  ordinary  temperatures.  We 
have  only  to  present  extensive  surfaces  of  the  naphtha  to  a  cur- 
rent of  water  gas  ;  the  result  will  be  that  the  gas  will  dissolve 
a  quantity  of  naphtha,  and  will  hold  it  dissolved  even  at  the  1 
temperature  of  32°,  The  mixture  of  gas  and  naphtha  vapour 
may  be  transmitted  tlirough  lubes  in  the  manner  of  ordinary 
coal  gai,  and  burned  in  the  usual  way  ;  its  light  is  white  and 
beautiful,  i  have  described  an  instrument  for  producing  this 
gaa  in  the  specification  of  my  patent  for  Scotland. 

**  I  ascertained  that  when  carbonic  oxide  is  naphthalized, 
ita  eoosbustion  aflfords  a  light  of  brilliant  whiteness,  although 
its  natural  colour  in  burning  is  blue. 

**  Since  it  was  thus  proved  that  hydrogen  containing  a  very 
■oali  quantity  of  carbon  was  capable  of  dissolving  naphtha,  it 
Weane  a  question  whether  that  variety  of  the  same  combtna- 
lion  called  coal  gas  would  exert  a  similar  agency,  and  thus 
be  rendered  capable  of  burning  with  increased  brilliancy.  I 
therefore  arrattged  two  common  gas-burners  for  comparison, 
CHIC  being  supplied  with  mere  coal  gas,  the  other  with  coal 
gaa  which  was  made  to  pass  through  an  apparatus  properly 
constructed  for  naphthalizing  it.  It  required  but  little  obser- 
vAlion  to  decide  that  the  naphthalized  flame  was  much  more 
bfilliant  and  dense* 

**  When  this  trial  was  made  with  a  gasometer  attached  to 
each  burner,  and  an  apparatus  for  determining  the  quantity 
eonaumed,  it  appeared,  after  a  few  hours'  trial,  that  to  protlucc 


equality  of  liglit  from  both  burners,  5*36  cubic  feet  of  coSi 
gas  were  equal  to  three  cubic  feet  of  naphthalized  coal  gas 
which  contained  200  grains  of  naphtha  (s.  g.  0'872).  Such 
were  the  quantitieB  burned  per  hour.  Hence  1000  cubic  feel 
of  coal  gas  would  require  6*511  imperia)  pints  of  such  naph* 
tha  diBSolvcd  in  it^  in  order  to  give  a  light  which,  in  illuminate 
ing  power,  would  be  to  that  of  mere  coal  gas  as  25  to  14. 

**  I  ascertained  that  the  gas  which  is  generated  so  abundantly 
during  the  destructive  distillation  of  wood  succeeds  perfectly 
for  the  purpose  of  iltuniination,  when  enriched  with  the  va- 
pour of  naphtha  or  spirit  of  turpentine.  During  this  distillation 
two  kinds  of  volatile  spirit  are  produced  ;  one  of  them  is  well 
known  in  commerce,  it  burns  with  a  pale  flame  like  alcohol ; 
the  other  burns  with  a  smoky  yellow  flame,  highly  luminous. 
The  latter,  when  purifled,  answers  as  well  as  coal  naphtlia 
for  the  purposes  here  described.  Some  kinds  of  wood  aflbrd 
so  much  as  one-third  of  their  weight  of  inflammable  gas.  It 
is  obvious  how  deserving  these  facts  are  of  consideration  in 
countries  where  wood  is  abundant  and  coal  scarce. 

"It  is,  no  doubt^  in  the  recollection  of  many,  that  soi 
years  since  attempts  were  made  to  introduce  gas  condeu 
in  iron  cylinders  into  public  use,  in  Dublin  and  London  ;  and 
portable  gas  companies  were  formed  for  the  purpose  of  carry- 
ing that  object  into  effect.  1  need  not  now  enter  into  the 
nature  of  this  project  or  the  cause  of  its  failure.  I  shall  only 
observe  that^  by  simple  methods^  founded  on  tlie  principles  aU 
ready,  described,  it  would  have  been  very  easy  to  insure  sue* 
cess,  1  have  produced  beautiful  portable  gas-lights»  which 
cxcee<1e(i  all  others  in  steadiness  and  lustre,  by  introtlucing 
bits  of  due,  with  a  little  dilute  sulphuric  acid,  into  a  copper 
cylinder,  in  all  respects  made  like  those  of  iron  employed  by 
the  portable  gas  companies*  Hydrogen  was  not  only  gene- 
rated, but,  as  there  was  no  escape,  it  became  highly  condensed, 
even  to  thirty  atmospheres.      By  screwing  on  the  ruirv  m 
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eontnvance  somewhat  resembling  the  instruments  describefl 
in  tlte  specifications  of  my  patents,  contaiDing-  naphtha,  a  6ame 
of  ui) usual  steadiness  and  beauty  was  produced. 

'*  But  there  is  one  modification  of  the  invention  which  far 
iurpaases  all  the  rest  in  the  facility  with  which  it  can  be  car- 
ried into  profitable  effect,  and  the  universality  of  its  applica- 
tion.    I  shall  proceed  to  describe  it. 

**  As  soon  as  I  ascertained  that  the  vapour  of  naphtha  so 
easily  diffuses  itself  through  various  gases,  it  became  a  ques- 
tion would  naphtha  comport  itself  similarly  with  atmospheric 
air,  and  if  so^  might  not  naphthalized  common  air,  notwith- 
ing  the  presence  of  so  much  azote,  afford  a  flame  capable 
affording  a  strong  illumination  ?  Experin)ent  proved  that 
e  suspicion  was  well  founded.  1  tried  many  methods.  I 
found  that  a  mixture  of  air  and  naphtha  vapour,  in  a  certain 
ratio f  would  burn  with  a  very  white  and  brilliant  flame  ; 
thai  if  the  ratio  of  naphtha  were  too  small,  the  flame  was  blue 
and  illuminous  like  that  of  carbonic  oxide :  and  that  if  the 
ratio  were  loo  greats  the  light  was  yellow  or  brown  and  smoky. 
The  difficulty  was  to  contrive  self-acting  means  adequate  to 
e  apportioning  of  a  sufiicieDt  quantity,  and  no  more,  of 
phiha  vapour,  to  the  atmospheric  air.  My  first  trials  were 
made  with  a  gasometer  filled  with  common  air,  which  air, 
pitas^  over  extensive  surfaces  of  naphtha,  held  ab- 
m  E  roll  of  hempen  canvas,  instead  of  wire-gauze,  and 
maintainefi  at  a  certain  degree  of  heat,  dissolved  a  portion. 
be  naphthalized  air  being  forced  through  the  holes  of  a 
tsrii^r,  and  kin<lled,  afforded  a  blue  ffame  which  showed  no 
light,  for  the  naphtha  was  too  far  from  the  heat  of  the  burner 
be  maintained  at  a  sufficient  temperature. 
**  I  next  procured  an  apparatus  in  which  the  burner  eom- 
jQunicatcd  suiiiciettt  heat  to  the  naphtha,  and  thus  obtained  a 
%ibite  light;  but  the  jet  arising  from  each  hole  in  the  burner 
wafl  dtftlinct,  and  the  cylinder  of  fiame,  instead  of  being  eonti- 
U008,  cottaisted  of  separate  threads  of  liglit. 
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**  The  cause  was  obvious,  and  tbe  defect  was  attempted  to 
be  remedied  by  procuring  instruments  in  wliich  the  i*sue 
holes  of  the  burner  were  very  large  and  close  together,  and 
the  gas-ways  more  than  adequate  to  the  supply.  At  length, 
by  repeated  trials,  an  apparatus  was  obtained  which  gave  an 
excellent  cylinder  of  dense  flame,  and  the  relative  dimensions 
of  the  parts  were  thus  determined, 

*'  The  advantages  of  this  mode  of  lighting  were  obvioui: 
an  explosion  could  never  take  place;  and  the  tubes  for  con- 
ducting the  air  from  the  gasometer,  instead  of  being  metallic, 
might  be  of  thick  paper.  I  constructed  lights  with  paper 
tubing  which  answered  all  purposes. 

"  But  a  sufBciently  large  gas-holder  is  expensive  and  incon* 
venient  ;  I  therefore  thought  of  adopting  a  double-bellows  to 
my  paper  tubing.  I  procured  double,  triple,  and  quadruple 
bellows^  most  perfectly  executed  by  an  organ-builder,  but 
could  not  obtain  a  blast  which  supplied  the  burners  equably; 
the  lights  rose  high  and  sunk  low  with  every  stroke  of  the 
feeders;  and  multiplying  the  feeders  only  multiplied  the  flick- 
eringf.  At  length  the  object  was  accomplished  by  causing 
a  very  small  double  bellows  to  discharge  air  into  a  reservw 
bellows  of  comparatively  large  dimensions.  When  the  two 
feeders  were  worked  at  a  certain  rate^  and  then  only,  the 
stream  of  air  was  equable,  and  the  gas  flames  did  not  flicker. 
In  order  to  insure  this  certain  rate  of  action  to  the  feeders, 
as  well  as  to  cause  the  apparatus  to  be  self-acting,  a  piece  of 
wheel-work  machinery  became  necessary ;  and  1  soon  sue* 
eeeded  in  adapting  a  train  of  wheels,  which,  being  actuated  by 
a  weight  and  regulated  by  a  fly,  worked  a  crank  that  gnre 
the  exact  motion  required  tor  the  bellows.  This  (rain  sup- 
plied the  lights  for  several  hours,  and,  when  run  down,  eoald 
be  wound  up  without  extinguishing  the  lights,  as  it  was  fufw 
nished  with  a  maintaining  power. 

*'  Conceiving  that  the  perfection  of  the  invention  would  bo 
to  embody  it  in  the  form  of  a  table  lamp,  which  should  be 
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attention  to  tlijs  object. 
Finding'  that  it  was  not  practicable  to  enable  so  small  a  double 
bellows  to  sustain  incessant  working  without  being  soon  worn 
outi  I  discarded  that  plan  ;  and,  recollecting  the  centrifugal 
bellows  as  improved  by  Papin,  in  which  fans  revolving  eccen- 
trically ID  a  circular  tympanum,  with  a  large  opening  in  its 
eeiiUre,  were  sufficient  to  create  a  current  of  air»  1  had  several 
such  made  in  succession,  and  at  length  ascertained  the  smallest 
that  would  answer  the  purpose.  Papin^s  construction  failed, 
but  by  some  alterations  and  additions  it  succeeded  admirably 
in  giving  an  equal  blast.  With  these  fans  I  connected  a  very 
imall  train  of  wheel-work,  which,  after  many  modifications, 
imparted  to  them  the  exact  velocity  necessary  for  supplying 
the  proper  ratio  of  air  to  the  naphtha  vapour.  This  machine, 
actuated  hy  a  mainspring  and  maintaining  power,  afforded  a 
constant  blast  for  eight  hours ;  it  might  then  be  wound  up 
without  stopping  the  fans  or  extinguishing  the  light. 

**  Many  difBculties  still  arose,  such  as  the  necessity  of  ap- 
portioning  the  diameter  of  the  boles  in  the  burner ;  the  capa- 
city and  number  of  the  air  passages  in  the  burner;  the  length 
of  the  burner,  and  its  distance  from  the  naphtha  ;  the  number 
id  situation  of  the  holes  in  the  tube  which  distributed  the 
atmospheric  air  to  the  naphtha  vapour.  Various  trials  sur- 
ittounted  all  of  them. 

**  But  a  chief  di^culty  was  to  find  a  remedy  for  the  conse- 
qoeiieet  of  change  of  temperature  ia  the  apartment  where  the 
lamp  bums.  If  the  temperature  be  much  raised,  tbe  lamp  will 
[vmoke;  if  it  be  much  lowered,  the  light  will  become  feeble; 
but  if  maintained  without  much  change  of  temperature,  the 
[light  will  not  alter.  Several  methods  were  tried ;  such  as 
[cooling  or  heating  the  naphtha  by  increased  or  diminished 
•peed  of  the  fans;  removing  llie  supply  of  naphtha  farther 
from,  or  bringing  it  nearer  to  the  source  of  heat,  and  other 
Ainor  ex|>edient8 ;  but  none  of  them  acted  satisfactorily. 
"  A  method  was  then  adopted  which  proved  successful.  In 
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this  lamp,  the  current  of  air  impelled  by  the  fans  had  been 
made  to  pass  over  the  naphtha  in  hundreds  of  Ktreams  before 
it  could  arrive  at  the  burner.  By  allowing  a  guflicient  quan- 
tity  of  common  air  to  mix  with  the  naphthalized  air,  as  it 
passed  into  the  chambers  of  the  burner,  a  degree  of  dilution 
would  be  produced  that  would  cause  the  mixture  to  burn  with 
a  pure  white  light. 

*•  On  constructing  the  lamp  with  various  valves  to  effect 
this  object,  I  found  that,  unless  the  common  air  intended  for 
dilution  were  allowed  to  mix  with  tfa«  naphthalized  air  in  se- 
veral streams,  the  common  air  would  take  a  direction  through 
one  or  other  of  the  gas-ways  of  the  burner,  and  the  resulting 
fiame  would  be  yellow  in  one  part,  blue  in  another,  and  white 
in  a  third.  By  passing  the  common  air  in  a  number  of  streams 
a  perfect  commixture  was  effected  ;  and  by  means  of  a  lever 
outside  of  the  lamp  1  was  enabled  to  increa<%c  or  lessen  the 
tenuity  of  the  streams,  so  that  the  body  of  the  flame  at  the 
burner  might  be  rendered  less  or  more  dense,  or  changed  to 
a  flame  that  should  show  no  tight,  or  to  a  smoky  one.  Perfect 
control  was  thus  established. 

**  1  have  found  by  experiments  conducted  on  a  very  large 
scale,  that  one  hundred  gallons  of  naphtha,  of  s.  g,  0*846, 
distilled  from  Parrot  coal  tar,  are,  in  burning  with  common 
air,  equal,  in  the  light  produced,  to  122  gallons  of  the  best 
flpermaoeti  oil.  The  comparison  was  made  with  Argand 
lamps  and  lamps  of  my  construction,  both  showing  the  same 
diameter  of  flume.  Other  experiments  made  on  a  small  scale, 
with  photometers  of  different  kinds,  gave  results  a  little  diffe- 
rent. In  one  trial  100  measures  of  naphtha  equalled  120  of 
oil;  in  a  second  128  of  oil;  in  a  third  130.  Assuming  125 
to  be  the  number,  and  taking  naphtha  at  3s,  6r/.  per  gallon^ 
and  spermaceti  oil  at  double  that  sum,  the  oil  lights  will  be 
two  and  a  half  times  more  expensive  than  the  naphtha  lights. 

**I  made  photometrical  experiments  on  the  comparisoti  of 
my  lights  with  common  gas  lights^  the  result  uf  which  was, 
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under  proper  management,  and  taking  equal  volumes 
t^  two  ftaroe<t»  my  lights  had  two  and  a  half  times  the  illuml- 
aadng  power  of  com tnoo  gas  lights. 

**  Lest  any  apprehension  should  exist  relative  to  the  conse- 
quenccs  of  oversetting  a  lamp  containing  so  inflammable  a 
liquid  as  naphtha,  with  a  flame  burning  at  the  only  issue 
ihrong^h  vshich  naphtha  could  pass,  it  is  proper  to  state  that 
the  naoment  any  one  of  the  four  sides  of  the  lamp  is  raised 
half  an  inch  from  the  table,  as  in  the  act  of  overturning,  the 
lamp  spontaneously  extinguishes  itself.  In  any  case,  little 
Daphlha  can  be  spilled ;  and  that  Utile  will  not  leave  the 
alightest  stain  on  the  most  delicately  tinted  carpet,  or  even  on 
as  it  will  dry  out  perfectly  if  the  naphtha  be  pure.  By 
another  contrivance,  the  lamp  may  be  moved  from  place  to 
plaoe  without  extinction  of  the  flame. 

••  There  is  nothing  in  the  construction  of  the  lamp  which 
should  render  it  unmanageable  in  the  bands  of  a  servant  of 
ordinary  intelligence.  Although  even  the  purest  naphtha 
has  a  smell  equally  disagreeable  with  and  resembling  common 
gdAy  not  even  the  slightest  odour  can  be  perceived  from  it  in 
burning. 

*'  The  new  table-lamp  may  be  thrown  into  a  variety  of 
shapes,  some  of  them  as  graceful  as  any  of  those  now  in  use, 
but  in  that  case  involving  more  complication  than  the  one 
now  exhibited. 

'Mt  is  to  be  observed  that  this  lamp  cannot  easily  be  kin- 
dled when  the  temperature  of  itself  and  contents  is  below  40^ 
The  best  mode  is  to  pour  in  the  naphtha  immediately  before 
it  is  required,  and  then  it  will  kindle  at  ordinary  temperatures, 
bat  will  show  little  light  for  a  few  minutes  ;  the  light  will 
then  rapidly  increase.  If  the  naphtha  contained  in  its  proper 
supply-can  be  warmed  to  80^  or  90°  by  being  placed  for  some 
lime  before  the  6re,  and  then  poured  in,  the  lamp  on  being 
kindled  will  show  excellent  light  at  once." 
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The  Rev.  Charles  Graves  read  the  following  note  **  on 
the  Theory  of  Linear  Differential  Equations." 

The  equation 

D''y^AiD*''y+  A^D^^y+ ■^An^'-X,  (1) 

in  which  Ai^  A2,  •  •  •  An,  and  X,  are  any  functions  of  x,  and 
D  stands  for  the  symbol  -7-,  may  be  brought,  after  n  integra- 
tions,  into  the  form 

y  +  Dr^AiD^'^y  +  D^A^D^^^y  +  . . .  +  D^A^  =  Dr^X 

+  Co  +  Cio:  + . . .  c».ia^'; 

and  this  may  be  written  as  follows : 

^  (y)  =  D^  X  +  Co  +  Ci«  +  c^  +  . . .  Ci*^' ; 
if  we  employ  ^  to  denote  the  complex  distributive  operation 

1  +  I>*AiD^^  +  I^AiD^'\  . .  +  D^An. 

Operating  now  with  the  symbol  ^'^  upon  both  sides  of 
the  last  equation,  we  obtain  the  complete  integral  of  the  pro- 
posed one  in  the  form 

y  =  rK^^X)  +  Cot'V)  +  cir\^)  +  c^-\^)  •  •  •  +  Cn.it'^XTf^'). 

The  term  ^-\D^X)  is  evidently  a  particular  integral  of 
the  proposed  equation  ;  whilst  ^"'  (1),  ^"'(a?)  . . .  ^"*(«^')  are 
particular  integrals  of  the  equation 

D^y+AiI>''^y+AtD^^y+...  +  Any'-0.  (2) 

This  demonstration  of  the  presence  of  n  arbitrary  con- 
stants in  the  complete  integral,  and  of  the  mode  of  its  com* 
position,  seems  more  simple  and  direct  than  those  which  are 
commonly  g^ven. 

Putting  (7,  tio,  tt|,  Ma . . .  Un.i  in  place  of  0-\Z>-"X),  #"\1), 
^-'(x),  ^"'(«*)  .  . .  ^"'(a:*"'),  we  may  write 

y-  L^=Cotto  +  Ciii,  +  ...+c„.ill„.,; 
and  differentiating  this  equation  n  times  successively  we  have 


Djf  -DU  =  CqDuo  ^  CiDui  +  . .  .-t  c„  iDwfli 

The  equation  obtained  by  the  elimination  of  the  n  con-^ 
fttants  c^  C|,  C2,  . . .  Cm,!,  from  these  last  n  +  1  equations,  being 
compared  with  the  proposed  equation  (1),  furnishes  us  with 
remarkable  results. 

The  resulting  equation •  is 

S  (±  u^DuiD^u, . . .  D'^Wi  D-y) 

which,  being  arranged  according  to  the  differential  coeiHcients 
ofy,  becomes 

±S(±  u^D'u.Dhi^ . . .  2>-»Wn.,/)"tt„.i)  i)y 

=  5  (t  ujyHxD^U2  * .  *  J3-  •u.,,!)''  f/)- 

Putting  this  expression,  for  the  sake  of  brevity,  into  the 
fonn 

SnD^y -  S^.D'-'y  +  * . .  t  S,Dy  +  5^^  =  5',  ] 

we  have  the  following  relations  : 

'  S,,^A,.S.  (3) 

S^^A^.Sn  (4) 


*  S(±tkJ>ay  *  <■  *  I>*  tif«-ti>*j/)  U  here  as«d  to  denote  the  sacn  of  all 
ibf  tarm  dwived  froa  WftZ^i^i  .  .  .  D^^Un-iD^y  bj  tlie  permutatian  of  the 
iloMota  woi  III . .  .  tt«.i,  y  i  each  term  being  regarded  ae  potitive  or  aegatire 
motorSag  &•  It  ma;  be  dtdvocd  from  that  ^rit  term  by  mcatii  *of  an  odd  or 
•9vn  Qunibcr  of  intcrebanges  of  two  letter. <i. 
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±  Si    -     An-i^Sn 
T   Sq   =    An*  S„ 

S-  =  A'.S„ 


(5) 
(6) 


the  last  of  which  shows  that  (/,  the  particular  integral  of  equa- 
tion (I),  is  determined  if  r/o,  iin  U3  . . ,  Um-u  the  particular  inte- 
grals of  (2),  be  known.  The  remaining  equations  indicate 
the  relations  which  exist  between  .<f|,  ylj*  •  •  •  ^n>  ^^^^  «o»  **!♦ 
, » .  tt„,i.  We  are  not  able  to  derive  the  integrals  «„,  w„  , . , 
M„.,  from  the  equations  just  given,  any  more  than  we  can 
detennine  the  roots  of  an  algebraic  equation  from  the  well 
known  relations  between  them  and  its  coefficients.  In  fact, 
if  we  were  to  multiply  the  equations  (3),  (4),  (5),  (6)  by 
D'^'MflD^'iio  •  •  •  ^«^oj  ^m  and  add  to  their  sura  the  identical 
equation, 

we  should  eliminate  the  other  roots  U\  ti^ . » .  Un-i»  but  at  the 
same  time  reproduce  the  original  differential  equation. 

All  the  preceding  reasoning  applies  whenever  D  denotes^ 
not  merely  the  operation  of  taking  the  differential  coefficient, 
but  any  distributive  operation  such  that 

The  results  obtained  hold  good,  therefore,  in  the  case  of  Equa- 
tions in  finite  differences. 

As  regards  the  case  of  differential  equations,  it  is  worthy 
of  notice  that  the  equation  (3)  admits  of  integration  inde- 
pendently of  any  relation  between  the  functions  Uq^  Ui,  ..  *  Um,\» 

Since 

Sn.i'DSnf 

we  have 

And  it  follows  from  this  that  the  left  band  member  of 


eqiiation  (I)  becomes  a  complete  determinant  when  multiplied 


by 


_/^,rfx. 


Tbe  problem  of  expressing  ihe  coefficients  of  the  differen- 
tial eqaation  (2),  in  terms  of  its  particular  integrals,  has 
been  treated  by  M.  G.  Libri,  in  a  very  elegant  memoir  on 
Linear  Differential  Equations,  printed  in  the  tenth  volume  of 
Crelle*s  Journal.  He  has  given  the  following  formula  to 
letermine  Ai : 


^    ^  '-'>°'(S) 


(«-2)D» 


D 


-&c., 


i»© 


and  merely  indicated  the  method  of  obtaining  expressions  for 
the  other  coefficients.  From  the  nature  of  this  method,  how- 
ever, it  is  easy  to  see  that  it  would  be  scarcely  possible  to 
write  down  the  values  of  the  higher  coefficients,  in  terms  of 
>,  if|,  &c.,  on  account  of  their  extreme  complexity.  M» 
Xibri  has  noticed  that  the  expression  given  above  for  A]  is, 
from  the  nature  of  the  case,  a  symmetrical  function  of  Uq,  «i, 
Ike. ;  though  this  is  not  indicated  by  its  actual  form.  To  ex- 
hibit it  as  a  symmetrical  function  of  those  particular  integrals 
we  must  execute  in  it  all  their  possible  permutations,  and 
then  take  the  sum  of  the  results.  This  operation  consider- 
ably increases  the  complexity  of  the  formula. 


(In  the  notice  of  Mr.  Donovan's  Lamp  (p.  75),  it  was 
omitted  to  be  stated  that  it  burned  with  a  brilliant  light  dur- 
ing the  sitting  of  the  Academy.] 


i2 


March  lOtli,  1848.     (Stated  Meeting). 

REV.  HUMPHREY  LLOYD,  D.  D.,  President, 
in  the  Chair. 

Tub   following    Report  from  the  Council  was  read  by  the 
Secretary : 

The  Council  are  happy  to  be  able  to  announce  thol  the  gecond 
part  of  the  twenty-first  volume  of  the  Transactions  of  the  Academy 
is  now  ready,  and  will  be  delivered  to  Members  in  a  few  days. 

It  contains  some  very  valuable  papers,  in  each  of  the  three  de- 
partments of  the  Academy's  objects:  amongst  which  it  may  suflice 
to  particularize,  in  the  department  of  Science,  Mr.  Haughton'a  very 
beautiful  Essay  on  the  Equilibrium  and  Motion  of  solid  and  f!uid 
Bodies  ;  and  Sir  William  Hamilton's  theory  of  Quaternions.  This 
theory  is  as  yet  in  its  infancy,  but  there  is  every  reason  to  believe 
that  it  will  ultimately  become  a  recognised  branch  of  Mathematics, 
If  so,  the  Academy  will  share  with  its  illustrious  author  in  the 
honour  of  having  produced  the  greatest  improvement  in  pure  ana- 
lysis that  has  been  made  since  the  time  of  Des  Cartes,  The  applica* 
tion  of  this  Calculus  to  the  theory  of  the  Moon  has  already  been 
found  to  introduce  great  simplifications  into  the  laborious  and  com- 
plicated investigations  necessary  in  the  ordinary  method  of  co-ordi- 
nates; and  has  solved  tlie  Newtonian  problem  of  the  disturbance  af 
the  moon  by  the  sun,  to  the  extent  of  the  third  dimension  of  the 
distance.  In  its  application  to  the  system  of  the  world,  the  well- 
known  principles  of  the  conservation  of  the  vis  Wm,  and  of  areas, 
and  other  laws  of  planetary  motions  in  their  most  general  form,  are 
amongst  the  earliest  and  most  elementary  of  its  results. 

Another  important  feature  of  the  volume  will  be  found  to  be 
the  papers  in  the  department  of  Polite  Literature,  by  Dr,  Hincks 
and  Ur.  Wall,  upon  the  Hieroglyphic  or  ancient  Egyptian  alphabet, 
And  upon  the  three  kinds  of  Persepolitan  Writing.  Thctetubjectf« 
it  is  well  known,  have  already  engaged  the  attention  of  the  moit 
eminent  scholars  of  Europe,  and  it  is  hoped  that  the  additional 
light  thrown  on  them  in  the  present  volume  of  the  Transactions 
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trill  be  recognised  with  interest  by  the  learned  world,  and  add  to 
Ihc  reputation  already  so  justly  earned  by  the  authors  of  the  papers 
,  leTerred  to. 

The  EVoceedings  have  been  published  during  the  past  year  with 
great  regularity,  and  an  inspection  of  tliem  will  show  that  there  has 
been  no  lack  of  valuable  communications,  on  various  branches  of 
Sdrnce  and  Antiquities,  at  the  meetings  of  the  Academy  during 
that  period. 

The  most  important  subject  which  has  occupied  the  attention  of 
the  Council  during  the  past  year*  is  one  upon  which  their  delibera- 
tions  have  only  just  closed,  and  they  have  now  to  make  known  the 
result  to  the  Academy  for  the  first  time. 

The  regulations  for  awarding  Medals  and  prizes  from  the  Cun* 

ham  bequest,  have  long  been  felt  to  be  unsatisfactory,  and  have 

been  found  to  work  welt.     The  Council  accordingly  have  given 
^|hc  subject  much  consideration,  and  have  resolved  to  adopt  a  mo- 
Ication  of  the  former  rules  which  it  is  hoped  will  have  a  bene* 
operation. 

Hitherto  the  Medals,  as  the  Academy  are  a^nre,  were  given  only 
authors  of  papers  published  in  the  Transactions ;  it  is  now 

Ived  to  include,  in  the  list  of  eligible  candidates  for  this  dis- 
tioction,  the  authors  of  all  works  of  merit  printed  and  published  in 
Ireland,  or  reluting  to  Irish  subjects.  It  has  been  thought  right 
to  make  this  limit,  because  it  is  obvious  that  a  limitation  of  some 
kind  it  necessary,  and  this  appeared  to  be  directly  pointed  out  by 
ih^  intention  of  the  Cunningham  bequest,  which  was  manifestly 
jlnigned  to  encourage  the  pursuit  of  learning  in  this  country. 

Another  very  important  alteration  in  the  former  rules  is  this  ; — ► 
It  has  been  resolved  to  offer  prizes  in  money  for  Reports  or  Essays 
pn  given  subjects,  in  theoretical  and  practical  Science,  Antiquities, 
id  other  departments  of  Literature,  This,  it  is  hoped,  will  be 
found  to  open  up  a  new  field  for  a  most  useful  application  of  the 
It  will  enable  the  Academy  to  obtain  from  the  [lersons  best 

liAed  an  account  of  the  progress  and  actual  state  of  our  know- 
with  statistical  details,  if  necessary,  of  a  practical  and  useful 

»cter.     An  important  machinery  will  thus  be  within  our  reach 

directing  public  attention  to  scientific  or  antiquarian  subjects. 
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and  for  collecting  and  preserving  information  that  would  otherwise, 
perhaps,  be  inevitably  lost;  and  it  will  always  be  in  the  power  of 
the  Academy  to  select  the  most  competent  person  for  making  such 
Beporta  ;  and  to  award  to  him  a  prize  proportioned  in  value  to  the 
time  and  cost  of  the  investigation,  or  else  to  throw  the  prize  open 
to  competition,  and  to  adjudge  the  reward  to  the  Essay  that  is  found 
to  be  the  most  complete  and  satisfactory. 

The  following  are  the  regulations  as  finally  agreed  to  by  the 
Council : 

"  1 .  That  Medals  given  under  the  Cunningham  bequest  be  open 
to  the  authors  of  all  works  or  essays  in  the  departments  of  Science^ 
Polite  Literature,  or  AntiL^uities,  which  shall  be  printed  and  pub- 
lished in  Ireland,  or  which  shall  relate  to  Irish  subjecta. 

'*  2.  That  the  award  of  Medals  be  taken  into  consideration  by 
the  Council  every  third  year,  at  the  first  meeting  after  the  16th  of 
March, and  that  it  be  confined  to  papers  or  works  published  within 
the  six  years  preceding. 

**  3.  That  the  Council  shall,  from  time  to  time,  grant  money 
premiums  for  Reports  or  Essays  upon  stated  subjects^  reserving  to 
themselves  the  power  of  printing  the  papers  or  not,  as  they  deem 
expedient. 

**  4.  That  at  the  next  award  of  Medals,  the  papers  contained  in 
Vols.  XIX*  and  XXI.  be  taken  into  consideration. 

*•  5,  That  ihe  existing  regulations,  as  to  the  manner  of  deciding 
on  papers  for  Medals,  shall  continue  in  force/' 

The  Library  during  the  past  year  has  been  enlarged  by  several 
valuable  donations,  which  have  been  acknowledged  from  time  to 
time  in  the  Proceedings.  It  has  also  been  added  to  by  purchase : 
but,  from  the  limited  funds  at  the  disposal  of  the  Council,  these 
purchases  have  necessarily  been  but  few,  amounting  in  all  to  the 
8umof£9910r,  which  includes  the  annual  subscriptions  of 
Academy  to  scientific  and  literary  Journals  and  Reviews. 

The  Museum  has  also  received  many  valuable  donations,  which 
have  been  enumerated  in  the  Proceedings.  Among  them  it  may  h« 
permitted  to  the  Council  to  notice,  from  their  )>eculinr  magnitnde 
id  value,  the  Anticpiities  presented  by  Lord  Farnham»  and  by  our 

istant  benefactors,  the  Shannon  Comtnissionert,  to  whom  the  s[ie* 
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cial  Lh&nks  of  the  Academy  were  Toted  for  additions  to  our  Na- 
iional  Ma»€um  of  very  singular  interest  and  importance.  The  Mu- 
.Mum  has  also  been  increased  during  the  past  jear  by  purchases 
luade  out  of  the  funds  placed  hy  the  Academy  in  the  hands  of 
the  Committee  of  Antiquities  for  that  purpose,  to  the  amount  of 
£61  lQs,6d, 

The  Council  recommended  to  the  attention  of  the  Academy,  in 

the  course  of  last  summer,  the  important  work  undertaken  at  the 

suggestion  of  the  Committee  of  Antiquities,  of  investigating  the 

interior  of  the  ancient  Tumulus   of  Dowth,     As  the  Committee 

have  not  yet  made  their  Report  on  the  results  of  the  excavations, 

it  is  only  necessary  to  congratulate  the  Academy  in  general  terms 

oo  Ibe  commencement  that  has  been  made,  by  these  operations, 

0(  a  scientific  and  dispassionate  examination  of  our  ancient  monu- 

mcfits.     Nor  will  the  cost  of  the  work  be  a  subject  of  regret,  when 

it  ii  rsmembered  that  these  singular  structures  are  almost  the  only 

records  that  exist  of  the  people  Avho  were  perhaps  the  first  colonists 

of  Ireland,  and  whose  progress  may  be  traced,  by  the  existence 

of  similar  monuments,  over  a  large  portioti  of  the  north  of  Europe. 

iTbe  importance  of  such  investigations,  therefore,  considered  as  a 

iSoarce  of  history,  and  as  a  means  of  mapping  the  migrations  of  the 

t'kttiDiio  rtce»  can  scarcely  be  overrated.     But  for  the  present  the 

operations  of  the  Committee  have  been    suspended  for  want  of 

funds;  they  hope,  however,  very  soon  to  lay  before  the  Academy 

a  full  account  of  what  has  been  done,  together  with  sectional  plans 

md  drawings,  for  which  they  are  indebted  to  Mr.  Frith.     To  the 

i|»rofessional  skill  and  disinterested  co-operation  of  that  gentlemaa 

^ihty  are  under  great  obligations,  as  well  es  for  the  constant  super- 

ioiendence  he  has  given  to  the  work,  without  which  it  would  have 

impossible  for  the  Committee  to  have  completed  their  opera- 

with  the  strict  attention  to  economy  which   has  been  ob- 

•enred. 

Another  subject  of  national  interest  has  also  engaged  the  atten- 
lion  of  the  Council  during  the  past  year. 

Sir  William  Betham  having  intimated  to  the  Council  that  he 

was  anxious  to  dispose  of  his  collection  of  Irish  MSS.,  a  Committee 

L-was  appoiDted  to  examine  them  and  report  on  their  value     Tiie  re- 
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Vuit  was  an  offer  on  ibe  part  of  Sir  WiUiam  Betham  to  sell  the  MSS. 
to  the  Academy  for  the  sum  of  £  1 000,  which  he  suhaequently  re- 
duced to  £800,  from  his  wish  to  have  them  preserved  in  Ireland, 
although  he  could  have  ohtained  (as  the  Council  are  assured)  the 
original  sum  at  which  he  valued  thera,  if  he  would  consent  to  dis- 
pose of  them  elsewhere.  The  Committee  having  reported  that  the 
Manuscripts  were  well  worth  the  price  expected  for  them,  and  that 
they  would  be  a  valuable  addition  to  our  Library,  it  was  resolved 
to  make  an  attempt  to  raise  the  sum  required.  A  new  demand  was, 
with  great  reluctance,  made  on  the  liberality  of  our  Members  and 
of  the  public :  the  subscription  list  was  beaded  by  a  donation  of 
£J00  from  the  Academy,  and  a  memorial  was  presented  to  the  Lord 
Lieutenant,  in  the  hope  of  obtaining  a  portion  of  the  purchase- 
money  for  this  national  object,  through  his  Excellency's  influence 
with  Her  Majesty's  Government 

The  final  answer  to  this  memorial  has  not  yet  been  received. 
His  Excellency  has  expressed  I  he  warmest  interest  in  the  object 
proposed,  but  it  is  obvious  that  the  present  financial  condition  of 
the  country  renders  the  present  a  peculiarly  unpropitious  time  for 
an  application  to  Government  for  such  a  purpose.  The  subscript 
tions  already  promised  do  not  amount  to  above  a  third  of  the  re* 
quired  sura ;  and  it  is  to  be  feared  that,  unless  a  very  great  exertion 
is  made,  Sir  William  Betham  will  be  compelled  to  dispose  of  his 
manuscripts  elsewhere. 

During  the  past  year  twenty-five  new  Members  have  been  eU 
into  the  Academy,  and  we  have  lost,  by  death,  four  honorary  and 
eight  ordinary  Members ;  so  that  the  total  number  of  Members  now 
on  the  list  of  the  Academy  is, 

Honorary,     ...    61 
Ordinary, 395 

Total,     .     .  456 

The  new  Members  elected  during  the  year  now  closed  are  the 
following : 

Abnibam  Whytc  Bvker,  Jun.,E«q.  Right  Hon,  Sir  Thomas  lilsmonde^ 
Jamet  W.  Middleton  Berry »  Esq.      Bart 
Richard  Vican  Boyle,  Esq.  Nathaniel  Hone,  Esq, 
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Philip  Jones,  Esq. 
Edward  Barnes,  Esq. 
Henry  Freke.  M.  D. 
Arthur_Sidney  Ormsby,  Esq. 
John  C.  Egan,  M.  D. 
EAton  HodgkiDson,  Esq. 
Henry  Croly,  M.  D. 
John  Grene,  E«q. 
Alexander  H.  Haliday,  Egq. 
James  Hartley,  Esq. 


Wm, Tbos.  Lett,  Esq.,  F.  T,  C\  D. 
George  Miller,  Esq. 
Henry  WiUon,  M,  D. 
Frederick  Clarendon,  Esq. 
Rev.  Matthew  Newport,  D,  D. 
Charles  Ottley,  Esq. 
O'Neale  Segrave,  Esq. 
Matthew  E.  Talbot,  Esq. 
Charles  Tarrant,  Esq. 
Bev.  J.  J.  Taylor,  D.  D, 


We  have  also  to  lament  the  decease  in  the  sanie  period  of  several 
very  eminent  Members  of  our  body.  Among  them  are  the  follow- 
tog  Honorary  Members ; 

KiCBOLAS  Carlislk,  Esq.,  who  died  at  Margate  on  the  27th 
of  August,  1847,  in  the  seventy -seventh  year  of  his  age,  Mr. 
Caiiisle  wai  one  of  the  Secretaries  of  the  Society  of  Antiquaries, 
an  office  which  he  bad  filled  for  a  period  of  more  than  forty  years. 
He  is  known  by  bis  very  valuable  works  on  topography  and  heraldry. 

Miss  Caboliks  LuonETtA  Herschbl,  who  died  at  Hanover^ 
on  the  9th  of  January,  1847,  at  the  Ycry  advanced  age  of  OS,  Misa 
Herschel  was  sister  to  the  celebrated  astronomer.  Sir  William  Her- 
•chct.  She  was  born  at  Hanover,  March  16,  1750,  and  in  1772 
MBkOved  to  England  to  join  her  brother,  who  was  then  at  Bath, 
CDgBged  in  the  profession  of  a  musician.  When  he  commenced 
Itiff  astronomical  pursuits  she  was  his  constant  assistant,  both  as  a 
calculator  and  aa  an  observer,  for  which  duties  she  subsequently 
received  a  salary  from  the  munificence  of  George  HI.  She  was  also 
pogaged  in  constant  labours  of  her  own,  made  with  a  small  Kew- 
tooian  telescope,  which  stood  on  the  lawn  of  her  brother's  house, 
and  with  which  she  was  in  the  habit  of  making  regular  observations. 
The  following  extract  from  the  address  of  Sir  James  South,  on  pre- 
senting her  with  the  Medal  of  the  Astronomical  Society,  on  the 
8th  of  February,  1828,  will  explain  the  nature  and  success  of  these 
labours : 

**  But  her  claims  to  our  gratitude  end  not  here ;  as  an  original 
obterver  she  demands,  and  I  am  sure  she  has,  our  most  unfeigned 
thanks.     Occasionally  her  immediate  attendance  during  the  obser- 
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▼aUoDi  could  be  dispensed  with.  Did  she  pass  the  night  in  repose  t 
No  such  thing;  wherever  her  illustrious  brother  was,  there  you 
were  sure  to  find  her  also.  A  sweeper  planted  on  the  lawn  became 
her  object  of  amusement;  but  her  amusements  were  of  the  higher 
order,  and  to  them  we  stand  indebted  for  the  discovery  of  the  comet 
of  1786,  of  the  comet  of  1788,  of  the  comet  of  1791,  of  the  comet 
of  1793,  and  of  the  comet  of  1795,  since  rendered  familiar  to  us 
by  the  remarkable  discovery  of  Encke,  Many  also  of  the  nebulae 
contained  in  Sir  William  Herscbera  catalogues  were  detected  by 
her  during  those  hours  of  enjoyment.  Indeed,  ia  looking  at  the 
joint  labours  of  those  extraordinary  personages,  we  scarcely  knoir, 
whether  most  to  admire  the  intellectual  power  of  the  brother, 
the  unconquerable  industry  of  the  sister. 

**  In  the  year  1797,  she  presented  to  the  Royal  Society  a  cata- 
logue of  560  stars  taken  from  Flamsteed*s  observations,  and  not 
inserted  in  the  British  Catalogue ;  together  with  a  collection  of 
errata  that  should  be  noticed  in  the  same  volume. 

**  Shortly  after  the  death  of  her  brother,  Miss  Herschel  re- 
turned to  Hanover*  Unwilling,  however,  to  relinquish  her  astro* 
nomical  labours  whilst  anything  useful  presented  itself,  she  under* 
took  and  completed  the  laborious  reduction  of  the  places  of  2500 
Qebulee,  to  the  1st  January,  1800,  presenting  in  one  view  the  results 
of  all  Sir  William  Herschel's  observations  on  these  bodies  ;  thus 
bringing  to  a  close  half  a  century  spent  in  astronomical  labour."* 

For  this  last  laborious  and  useful  work  she  was  presented  with 
the  medal  of  the  Astronomical  Society  of  London  in  the  year  1828, 
atid  afterwards  elected  an  Honorary  Member  of  that  body.  For  the 
same  work  she  was  also  subsequently  elected  an  Honorary  Member 
of  this  Academy,  November  12,  1838. 

M.  Ai.KXANDAK  BROGMAiiTt  at  the  age  of  78,  died  about  the 
beginning  of  October  last;  the  exact  day  has  not  been  ascertained. 
He  was  a  native  of  Paris»  where  he  was  bom  about  the  year  1773. 
In  1800  he  waa  appointed  to  the  office  of  superintendent  of  the  na- 
tional  manufactory  of  porcelain  at  Sevres,  in  which  employment  he 
continued  to  his  death.     Before  that  time,  however,  he  was  known 
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as  a  Mining  engineer,  and  had  published  a  treatise  on  enamelling, 
which  attracted  the  attention  of  M.  Berthollet,  and  procured  for  him 
the  appointment  of  the  porcelain  works  at  Sevres,  which  he  held  till 
his  death.  In  1807  he  published  his  "Traite  elementaire  de  Mi- 
neralogie/*  a  work  which  still  maintains  its  hrgh  character.  He 
wmsalio  an  eminent  student  in  zoology  and  geology,  on  which  latter 
rabject  he  is  known  by  bis  work,  published  in  1822,  in  conjunction 
with  Cuvier,  on  the  geology  of  the  environs  of  Paris. 

He  was  elected  a  Member  of  the  French  Academy  in  1815,  and 
in  the  same  year  he  became  a  Foreign  Member  of  the  Royal  Society, 
of  London.  In  June,  1825,  he  was  elected  an  Honorary  Member 
of  tbts  Academy. 

In  practical  science  he  is  known  by  his  works  on  pottery,  sug- 
getled  by  his  situation  as  superintendent  of  the  great  manufactory 
11  Sevres.* 

We  have  also  to  record  the  decease  of  another  eminent  Hono- 
rary Member,  Dr.  Thomas  Tayloh,  who  was  carried  off,  by  fever, 
in  the  early  part  of  last  month. 

Dr.  Taylor  was  one  of  the  most  distinguished  cryptogamic  bo* 
lanists  of  the  present  day.  Ardently  attached  to  botany  from  very 
early  years,  and  endowed  with  an  acute  eye»  and  keenly-discrimi- 
oative  powers  of  mind,  he  soon  became  known  as  an  observer ;  and 
to  bis  researches  the  Irish  Flora  is  indebted  for  the  detection  of  a 
large  number  of  new  species. 

These  researches  continued  with  unabated  zeal  through  life. 
In  1816,  in  conjunction  with  Sir  William  Hooker,  he  published  the 
**  Muscologia  Britannica,"  a  work  which,  for  accuracy  and  clearness 
has  seldom  been  surpassed,  and  which  is  still  the  best  guide  to  a 
knowledge  of  the  British  mosses.  In  1 827  it  went  through  a  second 
edition.  His  other  botanical  writings  are:  an  elaborate  monograph  of 
the  M(trchaT\iic(P^  published  in  the  seventeenth  volume  of  the  Trans- 
actiotis  of  the  Linnsean  Society  of  London  ;  the  articles  Mosses  and 
lA^tns  in  the  Flora  Hibemica;  and  numerous  papers  in  Hooker's 
London  JoumB)  of  Botany,  chiefly  on  exotic  cryptogamia.    Besides 


*  Sse  llic  ootloo  of  M.  Brognisrt,  in  ibe  Address  dcliTcred  by  the  Mar* 
qou  of  Northampton  to  the  Roja)  Society,  on  tbo  9(Hh  of  Norember  last. 
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these,  he  assisted  Dr.  Joseph  Hooker  io  the  cryptogam ic  porliim  yf 
the  Flora  Antarctica.  During  some  years  Dr.  Taylor  was  Lecturer 
on  Botany  and  Natural  History  iti  the  Royal  Cork  lustitution  ;  but 
on  the  withdrawal  of  the  parliamentary  grant  he  retired  to  an  es- 
tate in  the  County  Kerry,  near  Kenniare,  where  he  continued  to  re- 
side for  the  remainder  of  his  life,  employing  himself  in  country 
business,  and  devoting  to  botany  his  leisure  time.  As  a  magistrateii  I 
he  twice  received  the  marked  thanks  of  the  Government,  In  the 
late  season  of  awful  misery,  his  purse  and  his  medical  skill  were 
freely  employed  in  alleviatingthe  sufferings  of  hispoorer  neighbours; 
and  it  yf&afever^  caught  in  the  discharge  of  his  duties  nt  the  work- 
house of  Kenmare,  to  which  he  was  physician,  which  terminated 
his  useful  life  at  an  age  very  little  exceeding  60*  Strong  in  frame, 
and  remarkably  active,  he  might  have  looked  forward  to  a  more 
lengthened  career. 

Dr.  Taylor  was  in  correspondence  with  the  most  celebrated  bo- 
tanists of  England,  France,  Germany,  and  America,  by  whom  he 
was  universally  esteemed.  **  He  possessed/'  in  the  langunge  of  an 
early  friend,  **  a  mind  well  stored  in  the  various  branches  of  science 
and  literature,  while  his  gentle  and  amiable  manners  rendered  him 
ft  great  favourite  with  all  who  had  the  happiness  of  his  acquain-* 
tance,"  His  loss  is  deplored  by  a  wide  circle  of  scientific  and  per- 
sonal friends.  He  received  the  well  merited  honour  which  hat 
connected  his  name  with  this  Academy  in  the  year  1816, 

We  have  also  lost  by  death,  during  the  past  year,  eight  ordinary 
members,  whose  names  are  as  follows  : 

The  Rev.  John  Cramer  Roberts,  elected  a  member  of  the  Aca- 
demy, 28th  April,  1792. 

Samuel  Litton,  Esq.,  M.  D.,  elected  16th  March,  1815. 

Jamea  MacCullagh,  Esq.,  LL.D.,  elected  February  25, 1832. 

William  Hill,  Esq.,  elected  10th  June,  1839. 

The  Rev.  Robert  Trail  D.  D.,  elected  13ili  April.  IS40. 

Joaeph  Nelson,  Esq.,  Q.  C,  elected  1st  February,  1842. 

Jami-s  Jameson,  Esq.,  elected  Hth  April,  1845. 

John  Oliver  Curran,  Esq,,  M*  B.,  elected  13th  April,  IS40. 

!)A.  Samuel  Litton  was  one  whose  literary  nttainmenta  and 
private  virtues  endeared  him  to  all  who  had  the  privilege  of  hia  ae« 


quftiotAQce.  He  was  the  son  of  Mr.  Edward  Litton,  who,  although  a 
natiYe  of  Ireland,  had  settled  in  Liverpool,  where,  after  the  failure 
of  some  commercial  speculations,  he  became  the  master  of  a  mer- 
cantile school,  and  acquired  it  high  literary  reputation.  Our  late 
lamented  friend  was,  therefore,  a  native  of  Lancashire;  and  in  the 
jear  1795  he  entered  Trinity  College,  Dublin^  having  selected  for 
his  tutor  the  late  Dr,  Magee,  then  a  Fellow  of  the  College,  and  subse- 
quently* Archbishop  of  Dublin.  It  was  usual  then,  as  it  is  now, 
for  the  students  from  that  part  of  ICnglnnd  to  return  to  their  friends 

'each  examination,  and  this  course  appears  to  have  been  adopted 
>y  young  Litton,  until  his  election  to  a  scholarship  rendered  his 
If  iiidence  in  the  College  a  matter  of  necessity.  As  intercourse  by 
sea  with  Liverpool  was  not  then  as  easy  as  it  is  now,  it  is  no  cuuse 
of  wonder  that  Litton,  although  eminently  distinguished  in  the 
undergraduate  course,  failed  to  fulfil  the  conditions  that  were  then 
necessary  for  obtaining  the  gold  medal  at  the  degree  examination. 
It  will  be  remembered  that  this  medal  was  then  given,  not,  as  now,  to 
the  best  answerer  at  a  severe  examination,  but  to  the  student  who^ 
during  his  whole  undergraduate  course,  had  never  omitted  an  exa- 
mination nor  obtained,  at  any  one  examination,  judgments  below  a 
certain  standard.  In  point  of  fact,  the  gold  medals  in  Dr.Litton's 
class,  which  graduated  in  1800,  were  obtained  by  the  present  Vice- 
Provost,  and  by  another  very  eminent  scholar,  the  lamented  John 
[jOrmston. 

At  bis  graduation  in  1800,  Litton  must  have  been  about  twenty- 
three  or  twenty-four  years  of  age;  and  he  appears  at  first  to  have 
^pontemplated  studying  for  a  fellowship.  At  the  fellowship  exami- 
itiOQ  of  1801,  however,  he  did  not  sit,  for  his  father  died  at  the 
close  of  the  year  ISOO;  and  this  circumstance,  requiring  him  to  be 
tbsent  from  College,  would  naturally  have  interfered  with  his 
studies,  even  if  the  time  had  sufficed  to  enable  him  to  prepare  him- 
self with  any  prospect  of  success. 

From  1801  to  1805  there  was  no  vacancy  for  fellowships  ;  and 
although  during  that  period  young  Litton  continued  occasionally  to 
attend  the  mathematical  lectures,  yet  when  the  time  came  he  did 
not  present  himself  as  a  candidate.  The  fact  is,  that  his  habits  of 
general  discursive  reading,  his  taste  for  natural  history  and  bo- 
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tany,  and  for  ihe  lighter  branches  of  literature,  were  inconsifttent 
with  the  severe  and  condensed  application  whioh  the  fellowship 
examinatioD  requires. 

Dr.  LittOQ  was  probablj  decided  to  devote  himself  to  the  me* 
dtcal  profession  by  his  predilection  for  the  natural  sciences,  and  bj 
his  intimacy  with  the  late  eminent  Dr.  Robert  Perceval,  of  Manches^^ 
ter.   He  took  his  medical  degree  at  Edinburgh,  in  the  year  1806. 

In  1809,  on  the  death  of  Dr.  Robert  Scott,  he  was  a  candidate  for 
the  chair  of  botany  in  the  University,  to  which  the  late  Dr.  Allmai 
was  then  elected.  But  soon  afterwards  he  was  elected  Profeuori 
of  Natural  Philosophy  to  the  Dublin  Institution^  where  he  delivered 
lectures  that  attracted  much  attention.  He  was  also  a  Fellow  of  the 
College  of  Physicians,  one  of  the  Physicians  to  the  House  of  In- 
dustry, and  Professor  of  Natural  History  to  the  Apothecaries' 
Hall-  But  he  was  chiefly  known  by  his  long  connexion  with  the 
Royal  Dublin  Society.  He  was  elected  Librarian  to  that  institution 
in  1814,  and  Professor  of  Botany  in  1826,  which  latter  office  he  en- 
joyed till  his  death. 

In  1815  he  was  elected  a  member  of  the  Academy,  and  in  the 
following  year  he  was  placed  on  the  council,  where  he  continued  to 
serve  to  the  day  of  his  death,  a  period  of  thirty-one  years.  In  1833 
he  was  appointed  Vice-President  of  the  Academy,  in  which  office 
he  continued  until  18^10,  when  he  resigned  to  make  way  for  the 
new  rule  of  rotation  then  agreed  upon. 

His  death  was  very  sudden.  On  the  day  of  his  death  he  de- 
livered his  usual  lecture  in  the  Theatre  of  the  Royal  Dublin  Society; 
and  afterwards,  although  he  had  been  complaining  during  the  day 
of  indisposition,  he  went  to  dine  with  a  friend  at  Rathmines.  He 
left  the  house  at  eight  o'clock,  and  after  walking  some  distance,  WM 
seized  with  such  violent  pains  in  the  chest  as  to  attract  ihe  notice  of 
A  genileman  passing  by,  who  kindly  placed  him  on  a  car,  and  ac* 
companied  him  to  Dr.  Loct's,  in  St.  Stephen's-grcen,  where  he  soon 
after  expired.  His  disease  was  «ngioa  pectoris,  and  his  death  took 
place  on  the  Uh  of  June,  1847* 

*  A  abort  Memoir  of  l>r.  Uiion,  wiili  an  tngranog,  haifepp«afod  In  tk* 
0iibliii  IJiiivcr»iLt  .\t«|^tt&i(t». 
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Another  eminent  Member  of  Council,  who  has  largely  contri- 
buted to  the  lame  of  this  Academy,  and  of  the  University  to  which 
lie  belonged^  wob  Jambs  Mac  Cullagh. 

He  was  born  in  the  County  Tyrone,  in  the  year  1809,  in  the 
parish  of  Upper  Badony,  about  ten  miles  from  Strabane.  At  a  very 
fNirly  period  of  his  life  he  was  put  to  school  at  Strabane,  to  which 
town  htB  father  had  removed,  chiefly  for  the  purpose  of  obtaining 
the  means  of  education  for  his  son.  His  taste  for  mathematical 
pursuits  was  soon  perceived,  but  from  the  want  of  well  qualified 
instructors,  he  had  great  difficulties  to  contend  with.  It  is  said  that 
be  was  set  to  learn  the  demonstrations  of  Euclid  by  hearty  without 
•ny  reference  to  the  diagrams,  or  any  attempt  to  understand  the 
reasoning.  This  was  peculiarly  distateful  to  his  active  and  inqui- 
liog  genius^  and  produced  an  uneasiness  which  caused  a  rebellion 
in  his  mind  against  the  unintellectual  task  to  which  he  was  con- 
doQDed.  In  his  distress,  it  is  said  that  he  was  led  accidentally  to 
communicate  his  perplexity  to  a  neighbour,  a  working  carpenter, 
but  a  man  of  some  intelligence  and  information,  who  had  the  high 
honour  of  first  commtinicating  to  the  mind  of  Mac  Cullagh  theper* 
ception  of  a  geometrical  demonstration. 

Having  outstripped  his  teachers  at  Strabane,  he  was  sent  to  the 
lool  of  the  Rev.  John  Graham,  at  Lifford,  and  afterwards  to  that 
of  the  Rev.  Thomas  Rollestone.  He  entered  Trinity  College,  Dub- 
lin, in  November,  1824,  as  a  pensioner,  and  in  the  following  year 
be  obtained  a  sizarship.  Throughout  his  undergraduate  course  he 
was  eminently  successful  both  in  classics  and  science.  In  1827  be 
was  elected  a  scholar,  and  in  1832  he  obtained  a  fellowship. 

In  1835  the  Professorship  of  Mathematics  having  been  placed 
under  new  regulations,  in  virtue  of  a  Statute  then  recently  obtained 
£rODi  the  Crown,  Dr.  Sadleir,  the  present  Provost,  resigned  the 
oflloiV  fUi^  ^^^  Cullagh  was  appointed  Professor. 

In  February,  1833,  he  was  elected  a  Member  of  tlie  Academy, 
and  in  1838  was  put  upon  the  Coimcil,  where  he  continued  to  serve 
to  the  day  of  his  death.  In  1844  he  was  elected  Secretary  to  the 
Academy,  which  office  he  resigned  at  the  beginning  of  1846. 

Id  184di  the  Chair  of  Natural  Philosophy  in  the  University 
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vacant,  by  the  appointment  of  Dr.  Lloyd  to  a  senior  fel- 
lowship, and  Mac  CuUagh  was  elected  to  it  without  opposition. 

These  are  the  principal  events  and  dates  of  a  life  spent  in  the 
peaceful  pursuits  of  learning,  and  in  the  diligent  discharge  of  aca- 
demic duties-  In  reviewing  the  labours  which  were  the  result  of 
that  lift*,  it  will  be  necessary,  in  the  first  instance,  to  give  some  ac- 
count of  the  papers  published  in  the  Transactions  of  this  Academy, 
containing  the  researches  in  Mathematical  and  Physical  Science,  on 
which  the  fame  of  Mac  Cullagh  chiefly  rests. 

His  first  papers  were  read  here,  before  he  had  become  a  Mem- 
ber of  the  Academy,  and  before  he  was  elected  a  Fellow  of  the  Col- 
lege. They  were  communicated  to  the  Academy  by  Dr  Sadleir, 
the  present  Provost,  and  hy  our  late  lamented  President,  Provost 
Lloyd,  that  ardent  patron  of  learning  and  talent,  to  whose  affec- 
tionate and  constant  encouragement  Mac  Cullagh,  in  common  with 
many  others  who  have  since  distinguished  themselves  in  the  Uni- 
versity, owed  much  of  his  subsequent  success- 

Previous  to  this,  however,  and  whilst  he  was  an  undergraduate 
in  the  University,  he  had  completed  a  new  and  original  theory  of 
the  rotation  of  a  solid  body  round  a  fixed  point,  of  which  he  fur- 
nished a  brief  sketch  to  Provost  Lloyd  ;  this  paper  he  did  not  pub- 
lish, finding  that  he  was  anticipated  in  a  portion  of  it  by  Poinsot, 
as  we  shall  hereafter  have  occasion  to  notice* 

The  next  subject  to  which  he  turned  his  attention  was  the  Wave 
Theory  of  Light,  in  which  he  afterwards  became  so  eminent  At  that 
time  the  laws  of  Double  Refraction  had  been  discovered  hy  Fretnel; 
but  to  explain  those  laws  on  mechanical  principles,  that  author  had 
recourse  to  an  hypothesis,  simple,  certainly,  but  so  improbable  as  to 
be  now  considered  inadmissible;  from  that  hypothesis  he  succeeded 
in  deducing  the  laws  at  which  he  had  previously  arrived,  but  by  a 
process  of  calculation  so  complex,  repulsive,  and  diflRcult,  as  to  be 
almost  unpresentable.  It  was  on  this  subject  that  Professor  Mac 
Cullagh  communicated  to  the  Academy  his  first  paper,  read  June2l , 
1830»  Struck  with  the  elegance  of  the  laws,  and  with  the  aimplicitv 
of  the  hypothesis  by  which  they  wert  explained,  be  was  disaatiafii 
with  the  difficulty  of  the  process  employed  by  Fresnel;  and  taking  ui 
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th*  subject  on  the  same  hypothesis,  although  never  satisfied  with  it, 
be  succeeded  in  deducing  all  the  laws  from  the  simplest  geometrical 
consideratioDS.  In  this  first  communication  there  was  no  new/?Ay- 
sieai  discovery,  nor  anything  which  had  not  been  previously  known, 
although  there  was  abundance  to  show  the  original  genius  and  power 
of  the  author,  as  well  as  much  purely  mathentatical^  which  was 
perfectly  new.  On  the  same  day  he  comratmicated  also  another  pa- 
per on  the  **  Rectification  of  the  Conic  Sections,'*  and  that  again 
displayed  no  new  results^  but,  like  the  other,  simplicity  and  ele- 
gance of  method.  Since  that  period,  however,  he  did  arrive  at 
•eTeral  new  and  very  beautiful  theorems  in  that  interesting  subject, 
the  chief  of  which  will  be  found  published  in  his  Exominatioa  Pa- 
peti  in  the  Dublin  University  Calendar. 

His  next  paper  was  rend  in  the  year  he  obtained  fellowship,  on 
the  28th  of  May,  1832.  It  originated  in  a  contest  between  Lnplace, 
Lagrange,  and  Sir  James  Ivory,  in  which  the  two  hitter  denied  the 
truth  of  an  approximate  theorem  in  the  subject  of  attractions  dis- 
covered by  the  former.  In  that  pnper  M«c  Culla^h  showed*  in  the 
roost  simple  and  elegant  manner,  that  the  objectors  were  wrong,  and 
that  Laplace  was  right. 

His  next  paper  was  read  on  the  24th  of  June»  1835,  and  was  en- 
titled *'  Geometrical  Propositions  applied  to  the  Wave  Theory  of 
Light."  In  this  again,  although  he  displayed  great  originality, 
actiteness,  and  geometrical  elegance,  he  arrived  at  no  phy steal 
results  which  could  be  called  strictly  original,  for  his  ttt-o  cases  of 
**  Conical  Refraction*'  had  been  previously  discovered  theoreti- 
cally by  Sir  William  Hamilton,  and  confirmed  experimentally  by 
Dr.  Lloyd. 

His  first  altogether  original  paper  wat  read  to  the  Academy 
on  the  22nd  of  February,  1836.  In  that  paper*  he  linked  together^ 
by  a  single  and  simple  mathematical  hypothesis,  the  peculiar  and 
unique  laws  which  govern  the  motion  of  light  in  its  propagation 
through  qnartz;  and  having  determined  by  observation  of  one  set 
of  phenomena  the  value  of  a  particular  constant  occurring  in  his 
theory,  he  subjectetl  thot  theory  to  the  severe  test  of  calculating 
numerically  (he  results  of  another  and  wholly  different  set  of  phe- 

VOL.  IV,  K 


nWi 


nomena,  and  thence  compared  the  results  with  observation,  before 
he  gave  the  theory  in  its  published  form  to  the  Academy. 

His  next  paper  was  also  on  the  subject  of  Light^  and  in  it  again 
he  made  a  great  advance  beyond  the  knowledge  of  the  time.  It  wa» 
read  to  the  Academy  on  the  9th  of  January,  1837,  and  was  entitled, 
•*  On  the  Laws  of  crystalline  Beflexion  and  Refraction.'*  The  pro- 
blem discussed  in  that  paper  was  completely  solved  and  reduced  to 
geometrical  laws  of  the  greatest  simplicity  and  elegance,  which 
bad  been  but  partially  solved  by  Fresncl,  in  the  particular  case 
of  ordinary  media  ;  and  even  this  limited  solution  depended  on 
inaccurate  principles,  and  only  gave  the  right  results  by  a  balancing^ 
of  opposite  errors.  The  laws  discovered  by  Mac  Cullagh  in  ihii 
paper  were  deduced  Cromjhfir  hypothests,  unestablished  certainly, 
but  highly  probable  from  theirgreat  simplicity  and  uccordance  with 
all  previous  physical  notions.  The  truth  of  these  hypotheses  wai 
then  confirmed  by  their  leading  to  results  conformable  to  observa- 
tioDf  but  at  yet  they  had  not  been  accounted  for  on  a  single  mecha- 
nical  principle.  It  was  in  reference  to  tlie  results  published  in  this 
paper  that  Mr.  Neumann,  of  Konigsberg,  subsequently  advanced  a 
claim  of  priority.  The  letter  of  Mr.  Neumann  to  Sir  William  Ha- 
railtoii,  then  President  of  the  Academy,  will  be  found  in  the  first 
volume  of  the  Proceedings;  and  the  masterly  defence  of  his  own 
claims  made  by  Professor  Mac  Cullugti,  has  been  published  in  the 
pages  immediately  succeeding.  He  has  thens  shewn  that  be  was 
indebted  to  no  man  living  for  assistance  on  the  subject  of  light,  save 
10  Fresiiel  alone;  and  his  vindication  of  himself  is  so  complete,' 
that  nothing  more  need  be  here  said  on  the  subject,  except  to  re> 
mark  that  the  results  of  greatest  importance  had  not  been  arrived 
at  by  Mr.  Neumann.  Both  had  set  out,  independently  of  each  other* 
from  the  same  principles,  and  both  had  completely  solved  the  ques- 
tion afmfytic'aili/t  but  the  ifcomclrtcal  inlerpretation  of  the  laws 
had  been  given  by  Professor  Mae  Cullagh  only. 

His  next  paper  was  presented  to  the  Academy  on  the  9th  of  D^^- 
cembcr,  1839.    It  was  on  *•  The  /)^miwtWi/ Theory  of  Cry  stall  ii 
Reflexion  and  Uef'raction/'     In  this  be  verified  all  his  preceding'' 
predictions  respecting  the  laws  of  propagation  and  reHection,  by 
showing  that  both  sets  of  Uws^  although  so  widely  dilFerent  in  their 
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oSTure,  had.  nevertheless,  a  common  origin  in  a  higher  and  more 
ijliimale  law,  from  which  they  were  but  particular  deductions.  In 
lhi»  paper  he  succeeded  in  deducing  from  a  single  physical  hypo- 
thesis* and  from  strictly  mechanical  principles,  alt  the  known  laws 
of  crystalline  propagation,  reflection,  and  refraction. 

Thit  new  theory  he  has  since  applied  to  the  hitherto  undisco- 
rercd  laws  of  ioial  reAection,  and  had  succeeded  in  completely 
Aotvtng  the  problem  in  the  particular  case  of  an  ordinary  medium. 
^^Tlkis  be  has  noticed  in  ditferent  places  in  the  third  volume  of  the 
Proceedings  of  the  Academy.  He  had  also  succeeded  in  deve- 
loping the  whole  problem  in  the  general  case,  although  in  its  com- 
plete form  his  theory  wns  never  published, 

While  he  was  thus  discovering  the  true  laws  of  that  branch  of 
pbyiical  science,  he  saw  that  a  false  theory  on  the  same  subject  was 
proposed  on  the  continent,  and  that,  from  the  great  name  of  its  ori- 
ginator, it  was  gaining  ground  even  in  hia  own  University.  He 
inuDediately  came  forward  and  exposed  the  many  errors  and  incon- 
tislrncies  of  that  theory.  This  refutation  will  be  found  in  the  Pro- 
ceedings of  the  Academy,  Vol.  11.,  page  189. 

During  all  this  period  he  also  read  before  the  Academy  some 
highly  original  papers  on  purely  mathematical  subjects.  Of  these 
his  paper  •*  On  Surfaces  of  the  Second  Order,"  published  in  the  Pro- 
ceedings, Vol.  III.,  would  have  sufficed,  had  he  written  nothing  else, 
to  entablish  his  reputation  ts  a  mathematician. 

la  1838  Professor  Mac  Cullagh  received  from  the  Royal  Irish 
Academy  the  Cunningham  Medal,  for  bis  paper  **  On  the  Laws  of 
Crystalline  Reflection  and  Refraction."  On  presenting  him  with 
that  medal,  Sir  William  Hamilton,  who  was  iheu  our  President, 
ddtvered  an  Address,  which  is  printed  in  the  Proceedings,  and 
rhich  contains  a  concise  account  of  the  then  existing  state  of  sci- 

%  and  a  just  tribute  to  the  value  of  Mac  Cullagh^s  discoveries. 

In  1842  a  still  further  recognition  of  his  merits  was  made  by 
the  Royal  Society,  who  awarded  him  the  Copley  Medal  for  his  in- 
T6Stigtttions  in  the  theory  of  Light.  On  this  occasion  he  had 
among  his  competitors  for  this  high  honour,  Bessel,  Dumas,  and 
Murchison. 

But  it  would  be  a  great  error  to  cstimute  the  services  which 
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Professor  Mac  Cullagh  has  rendered  to  the  cause  of  acieiice  merely 
l>y  his  published  works.  The  School  of  Matheiiiatica,  which  wa« 
founded  ia  the  University  by  the  writings,  the  example,  and  the 
energy  of  Provost  Lloyd,  owes  much  of  the  Biiccess  that  has  con- 
tinued to  attend  it,  since  the  death  of  its  founder,  to  the  zeal  and  spirit 
of  Mac  CulJAgh.  His  lectures,  lirBt  iu  the  chair  of  MaLhematic8,  and 
for  the  Inst  four  years  in  the  chair  of  Natural  Philosophy,  have 
undoubtedly  given  an  impulse  to  the  study  of  the  severer  sciencea^,. 
which  cannot  be  regarded  without  astonishment  by  those  who 
remember  the  state  of  mathematical  aud  physical  learning  in  Tri- 
nity College  whea  Provost  Llo^d  began  his  labours.  The  change 
seems  almost  incrediblef  when  we  consider  the  short  period  of  tim« 
in  which  it  has  been  elVected,  the  great  amount  of  scientific  know- 
ledge which  is  now  common  even  among  undergraduates,  and  the 
number  of  eminent  young  men  who  have  imbibed  the  spirit  of 
Mac  CuUagh,  and  are  ready  to  walk  in  his  footsteps.  In  this  more 
private  sphere  of  uaeditness  Professor  Mac  CulJagh  has  done 
much  to  deserve  the  gratitude  of  hts  country,  and  the  afTectionate 
remembrance  of  his  contemporaries  in  the  University, 

The  following  account  of  his  lectures  delivered  to  the  candi* 
dates  for  Fellowships,  as  Professor  of  Natural  Philosophy,  is  from 
the  pen  of  one  who  has  deeply  profited  by  his  instructions,  and 
who  now  holds  a  high  and  well-merited  station  in  Trinity  College. 
It  is  contained  in'a  letter  written  soon  after  his  decease,  and  ad- 
dressed to  Sir  William  Hamilton.* 

•'  I  allude  to  these  lectures,  because  it  wag  in  the  delivery  of 
ihem  that  Professor  Mac  Cullygh  ever  apj>eared  to  the  greatest  ad- 
vantage ;  it  was  there  that  he  used  to  display  the  extensive  iufor- 
mation,  the  elaborate  research,  and  the  vast  acquired  treasures  of 
his  highly  cultivated  mind  ;  and  it  was  there  tliat  he  turned  to 
count  the  noble  faculty  of  inventive  genius  with  which  he  iraa  lO-^ 


*  ThU  1t*tt«r  was  coniniuuicat<^d  to  the  Marquis  of  NorthamptcMO,  an  Pre- 
•Iilcfit  of  the  Royal  Society,  and  cxtr»ci«  irom  It  have  alrmdy  appeared  in 
the  ooiicv  of  Profi»«iinr  M%c  C>ulUj(h,  given  by  his  Lordtlttp  in  hts  Addrrta 
to  that  body,  Qtt  thp  dOtb  of  Nowmbcr  last.  8c«  Londim,  Edinburgh,  af 
Dutilin  f'hitasophical  ftlagaftinc,  for  March.  1646,  p  219. 


pinineotly  ^ftofl,  in  improving,  by  meant  of  it,  every  subject  he 
ever  handled.  There  is  no  one  capt»ble  ofappreciatingsuch  subjects, 
who  will  not  agree  witJi  me,  that  during  the  several  years  of  his 
ptirely  mathematical  lectures  nothing  could  exceed  the  depth,  or 
surpass  the  exquisite  taste  and  elegance,  of  all  his  original  concep- 
tions, both  in  HUnlysis  aud  in  the  uucient  geometry  in  which  he 
delighted.  Nor  will  it  be  denied,  by  any  one  who  was  so  happy 
an  to  possess  the  opportunity  of  judging,  thtit  during  the  last  three 
3-f»rs  and  n  hnlf  in  which  he  filled  the  chair  of  Natural  Philosophy, 
bifl  enrnest  endeavour  was  to  instil  sound  and  accurate  physical 
conceptions  into  the  minds  of  his  hearers,  and  to  arraj  them,  when 
■iaCed  into  mathematical  language,  in  all  the  ch^irms  which  result 
from  true  taste  and  refinement. 

**  In  his  first  course  of  lectures  (on  the  Rotation  of  a  solid  Body 
round  a  fixed  Point),  he  completely  solved  the  case  ofa  body  aban- 
doned to  its  own  motions,  on  receiving  a  primitive  impulse  in  any 
direction,  under  the  action  of  no  accelerating  forces.  This  prob- 
lem he  had  finished  several  years  before,  and  was  preparing  it  for 
publico  lion,  when  he  was  anticipated  b)'  Poinsot,  who  published  a 
very  elegant  tract  on  the  subject.  Both  theories  are  founded  on 
the  same  principles,  and  exhibit  the  efi'ects  of  the  forces  in  difle- 
rml  |>ositions  of  the  body,  as  well  as  the  actual  motions  of  (he 
body  itself,  by  means  of  an  ellipsoid  described  round  the  fixed 
point  at  a  centre.  But  they  ditTer  in  employing,  not  the  same  but 
reripr«x'al  ellipsoids,  which^  thoueh  seemingly  unimportant^  makes 
this  difference,  thai  Mac  Cullagh's  method,  fdthough  not  superior 
in  clearness  or  elegance,  had  the  prodigious  advantage  of  enabling 
him  to  throw  his  geometry  into  the  analytical  form,  and  to  deduce, 
from  the  simplest  geometrical  considerations,  the  elliptic  integrals 
\icU  expressed  the  circumstances  of  the  motion,  such  as  the  times 
o^cilUtion,  revolution,  &c.  This  method  also  enabled  him  to  find 
•rvrrat  interesting  properties,  which  Poinsot^'s  mode  of  treating  the 
t|uestion  did  not  so  readily  exhibit,  and  which  Poinsot  had  in  fact 
omitted  to  notice.  Some  of  these  results  were  since  published  by 
Profenior  MacCulIagh  in  the  Proceedings  of  the  Academy.  Indeed 
the  whole  discussion,  which  is  in  existence  in  its  first  form,  at  de- 
hvered  by  himself,  is  highly  original,  interesting,  and  instructive. 
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and,  notwithstandiug  its  being  partially  anticipated  by  Poinaot^  is 
well  worthy  of  publication.      .     .     ,     , 

*'  In  his  course  of  lectures  on  Attractiona  he  gave  some  very 
beautiful  theorems  respecting  the  attraction  of  a  body  of  any  natur# 
and  form,  on  a  point  distant  a  long  way  in  comparison  of  its  own 
dimensions;  by  an  original  and  very  ingenious  method,  he  deduced 
the  beautiful  theorem  of  Chasles  on  the  attractions  of  any  two  con- 
focal  ellipsoids  on  the  same  external  point;  and  subsequently  apply- 
ing his  results  to  the  problem  of  the  figure  of  the  earth»  he  deduced 
with  ease  the  well-known  and  celebrated  theorem  of  Clairaut 

*Mn  the  same  course  of  lectures  he  gave  also  some  most  simple 
and  elegant  geometrical  methods  for  finding  the  laws  of  attraction 
of  an  homogeneous  ellipsoid  on  any  internal  pointy  with  several 
other  ingenious  and  beautiful  theorems,  which  it  would  be  tedious 
to  particularize.  The  subject  of  attractions  seems  indeed  to  have 
been  a  favourite  one  with  him  ;  on  several  previous  occasions  in 
the  course  of  his  lectures  he  gave  new  and  beautiful  theorems  in 
it,  and  in  many  important  respects  improved  the  existing  theories, 
keeping  always  in  advance  of  the  knowledge  of  his  time.       .     .     . 

**  I  now  come  to  his  great  course  of  lectures  on  *The  Dynamical 
Theory  of  Light/  the  unnided  creation  of  his  own  surpassing  ge- 
nius, and  to  the  statement  of  the  single  and  simple  hypothesit 
Upon  which,  as  a  basis  (to  borrow  the  language  of  Dr.  Lloyd 
when  speaking  of  Fresners  beautiful  theory  of  double  refraction). 
Professor  Mac  Cullagh  *  has  reared  the  noblest  fabric  which  has 
ever  adorned  the  domain  of  physical  science^  NewtoD*8  system  of 
ibo  universe  jklone  excepted.*  When  1  say  that  /  think  Professor | 
Mac  Culiagh  ranks  as  a  philosopher  higher  than  Presnel  in  th% 
region  of  Light  (and  if  thai  be  admitted  he  will  certainly  rank 
inferior  to  none  on  that  subject)*  1  do  not  at  all  institute  any  com- 
parison between  labours  so  different  in  their  nature  as  those  of 
these  two  great  men.  Professor  Mac  Culhigb,  I  conceive,  stands 
10  Fresnel  in  the  same  relation  as  Newton  to  Krpler.  The  hitter, 
undoubtedly,  diacovered  all  the  elegnnt  laws  of  the  propatfOttOH 
and  double  refraction  of  light  in  crystallized  media,  as  well  as 
tbosQ  of  ordinary  with  some  of  those  of  total  r^fleHion  at  the 
boitndiit^  surfaces  otordmarjf  media,  but  he  did  not  accotini  for 
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9Sk  attjF  correct  mfchanic»l  principles.  With  respect  to  pro" 
jMi^a^tlptb^  very  first  priiicijites  Irom  wliicli  be  sets  out  are  such 
M  cannot  be  admitted  ;  with  respect  to  ordinary/  reflection,  he 
partly  accounted  for  them  on  correct  principles,  in  the  purticnlar 
ease  of  ordinary  media ;  and  with   respect  la  total  reflection,  his 

tuUful  empirical  lawa  are  well  known,  but  he  did  not  account 
them  at  all,  even  in  the  simple  case  of  ordinary  media,  which 
was  the  only  one  for  which  he  had  ever  given  them.  Professor 
Mac  Cullagh,  on  the  contrary,  not  only  deduced  the  known  laws 
in  all  the  three  cases  from  mechanical  principles  of  a  nature  so 
simple  and  probable,  as  that  they  cannot  but  bear  conviction  of 
their  truth  to  any  mind  reflecting  on  them  with  anything  like 
the  attention  they  undoubtedly  deserve  ;  but  he  also  gave  the 
gteneral  equations  of  the  motion  of  the  propagation  of  light,  not 
•nly  in  all  known  media,  but  also  for  all  media  which  could  ever 
be  discovered,  or  even  conceived  ;  and  with  them  he  gave  also  the 
general  conditions  which  must  be  fulfilled  at  the  common  bound- 
ing surface  of  every  two  not  only  known  but  conceivable  media, 
and  which  in  every  case  give  all  the  laws  of  reflection  and  of  refrac- 
tion ♦  whether  ordinary  or  total.  Thus  did  he  deliver  to  us  and  to 
posterity  a  perfect  and  complete  mechanical  theoryt — analytically 
comptete,~90  that  any  one  who  in  future  may  attempt  to  discover 
in  this  region  of  science  can  only  do  so  by  treading  in  his  steps, 
and  adopting  his  correct  principles,  but  can  never  supersede  them ; 
in  fact  he  has  discovered  and  handed  down  to  us  xht  fftneral prin- 

(c9  which  must  hold  in  all  cases,  and  it  remains  for  future  in- 
rsttigators  only  to  apply  them 

"  He  himself  applied  them  to  the  two  most  general  cases  of 
pmpatfation,  viz.^  of  polarized  waves  of  undiminishing  intensity 

a  crystaUine  medium,  and  of  that  peculiar  species  of  propagated 
ibrations  which  take  place  in  the  rarer  medium>  in  every  case  of 
total  rtftfetion  at  the  surface  either  of  an  ordinary  or  of  a  crystal- 
line mrdium;  in  the  former  case  he  arrived  at  all  the  law$  of  pro- 
payation  in  crystalline  media  which  were  discovered  by  FresneU 
with  one  single  variation,  and  that  the  very  one  on  which  he  him- 
self  had  long  previously  corrected  Fresnel,  viz,,  the  vibrations  of 
the  ether,  which  in  place  of  being  perpendicular  to  the  plane  of 
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polarizatioD,  as  Fresuel  had  ■  apposed,  were  found,  on  the  contrary, 
to  be  parallel  to  that  plane,  as  Mac  Cullagh  himself  bad  sup- 
posed. 

^*  He  was  enabled  also  from  the  same  theory  to  deduce  again,  in  a 
far  easier  manner,  all  the  beautiful  geometrical  laws  of  crystalline 
reflection  and  refraction,  which  be  had  formerly  laid  before  the 
Royal  Irish  Academy  in  1^37,  and  for  which  that  body  awarded  him 
the  honorary  distinction  of  the  Conyngham  Medal^  which  1  have' 
before  alluded  to.  And  they  fully  confirmed  the  acute  prophecy 
then  made  by  his  sagacious  mind,  on  Bnding  to  his  asloniahnient, 
that  a  law  of  reflection  depended  for  its  existence  on  the  existence 
of  a  law  of  propagation ;  when  he  said  that  the  law  of  vis  viva 
which  he  had  assumed  at  the  outset  could  not  be  a  fundamental, 
but  rather  a  secondary  law,  and  remarked  that  perhaps  the  next  step 
in  physical  optics  would  be  the  deduction,  as  parts  of  one  system, 
of  all  the  laws,  both  of  propagation  and  reflection,  from  some  high* 
and  more  general  law,  containing  them  both  as  particular  cases : 
anticipations  which  were  singled  out  for  s^>ecial  attention  in  the 
Address  delivered  by  Sir  W.  Rowan  Hamilton,  on  the  occasion 
already  referred  to.  How  little^  perhaps,  did  Professor  Mac  Cullagh 
then  know  that  both  of  his  own  prophecies  were  destined  to  be  so 
soon  fulfilled,  and  both  by  the  powers  of  his  6wn  mighty  and  crea- 
tive mind  I 

*'  In  the  general  case  of  total  reflection  al  the  surface  of  ii  cryt- 
talf  he  afterwards  showed,  by  a  most  ingenious  employment  of  ima- 
ginary quantities,  that  the  refraction  was  still  double,  and  never 
more  than  double ;  and  he  showed  that  the  directions  of  the  re- 
fracted rays  remained  always  the  same,  whatever  were  the  incidence, 
provided  it  gave  total  reflection.  Again,  as  he  had  done  for  the 
of  ordinary  reflection  by  means  of  bis  beautiful  theorem  of  the 
polar  plane,  so  in  the  case  of  total  reflection  he  determined  the  two 
directions  of  polarization^  in  a  given  mcident  plane  polarizod  wave, 
which  would  give  uniradial  refracted  ray?,  by  means  not  of  a  polar- 
plane,  but  of  a  polar  cylinder,  which  he  succeeded  in  showing  wi 
the  analogous  surface  in  the  mure  diflicult  case.  And  Anally,  by 
means  of  the  circular  sections  of  the  ellipsoid  npstdal  to  the  surfaco. 
of  iadicee,  he  showed  how  to  determine  completely,  in  plane,  poti*i 
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bon,  «od  figure,  the  two  ellipses  of  vibration  corresponcling  to  any 
given  incideDl  wave  polarized  in  any  azimuth,  and  incident  at  nny 
ftitgle  greater  than  the  angle  of  total  reHectioo. 

*'Iti  the  particultir  case  of  total  reflection  at  the  surface  of  nti 
ardknartf  medium,  the  whole  theory  of  total  reflection  became  ex- 
eredisgly  simple,  and  that  case  was  left  by  him  completed.  He 
showed  that  whatever  were  the  incidence,  the  refracted  wave  was 
always  perpendicular  to  the  intersection  of  the  planes  of  incidence, 
9XxA  of  the  surface  of  the  crystal.  He  showed  that  the  axes  of  the 
etlfpae  of  vibrolion  projected  on  the  plane  of  incidence,  were  pa- 
rallel and  perpendicular  to  that  line,  and  the  duration  of  vibration 
ihe  same  as  in  the  general  case.  He  gave  a  beautiful  construction, 
by  means  of  an  equilateral  hyperbola,  touching  with  its  vertex  the 
section  of  the  index  sphere  at  the  point  where  it  intersects  the  same 
right  line,  for  determining  the  velocity  of  the  refracted  wave,  and 
the  ratio  of  the  axes  of  its  elliptic  vibrations  corresponding  to  any 
given  incidence.  He  determined  the  limiting  anffle  of  total  rejfec* 
iiati.  And  finally,  he  demonstrated  the  two  empirical  formube  of 
Fresnel,  for  the  acceleration  of  the  refracted  phase  over  the  inci- 
dent, and  the  subsequent  apuil  acce/eratitm  of  the  reflected  phase 
over  the  refracted  ;  the  one  for  the  case  of  the  incident  light  polar- 
ized in  the  plane  of  incidence,  and  the  other  for  the  same  polarized 
in  the  perpendicular  plane. 

**  For  all  cases,  whether  of  propagation  or  of  reflection,  ordi- 
nary or  total,  the  whole  theory,  as  he  has  left  it  to  us,  is  anal^ii' 
eally  complete;  but  ihe  geometrical  interpretations,  in  the  general 
case  of  total  reflection  at  the  surface  of  a  crystal^  present  very  great 
diiBcuIties.  Many  of  these  his  acute  intellect  had,  with  great  labour, 
iunnounted ;  he  had  been  working  hard  at  the  subject  for  the  last 
six  weeks  of  his  life,  and  with  so  much  success,  that  he  bad  actually 
commenced  a  new  paper  for  the  Transactions  of  the  Academy,  em- 
bodying the  resulU  of  bis  latest  investigations," 

But  the  services  for  which  this  Academy  owes  to  Professor 
Mac  Cullagh  a  debt  of  lasting  gratitude,  are  not  confined  to  his 
scientific  labours  and  discoveries.  His  enlightened  patriotism  led 
biiDt  even  at  the  risk  of  diminishing  his  own  fame,  or  at  least  of 
retardiDg  his  progress  to  celebrity,  to  publish  his  researches  in  Ire- 
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land,  r«iber  than  avail  himstlf  of  (he  many  other  nutans  of  piililica' 
lion  that  were  open  to  him,  antl  where  hts  jupers  would  have  re- 
ceived a  wider  as  well  as  a  speedier  circulatioo. 

The  same  enlarged  vi^ws  enabled  him  also  to  appreciate  the 
value  of  other  branches  of  knowledge,  which  a  man  of  less  cuUi- 
vated  mind  might  be  tempted  to  underrate,  when  viewed  in  the 
light  of  his  own  favourite  and  more  dazzling  studies.  But  it  is  to 
Mac  Cullagh,  to  his  splendid  example  of  munificence^  and  to  his  un- 
tiring zeal,  that  we  owe  the  creation  of  the  spirit  which  led  to  the 
formation  of  our  Museum  of  Antiquities^  that  has  alreadjr  attracted 
BO  much  public  attention,  and  which 'Constitutes  so  important  a  fea- 
ture in  the  present  position  of  the  Academy. 

The  Cross  of  Cong  was  the  gift  of  Mac  Cullagh  to  our  national 
Museum,  purchased  at  his  own  sole  expense.  On  the  24tb  June,  1839, 
he  presented  it  himself  to  the  Academy^  at  a  general  meeting*  and, 
aHer  some  remarks  on  its  historical  importance  and  value,  he  stated 
that  his  motive  for  presenting  it  to  the  Academy  was  •*  to  save  it 
from  the  shameful  process  of  destruction  to  which  everything  vene- 
rable in  Ireland  has  been  exposed  for  centuries,  and  to  contribute,  at 
the  same  time,  to  the  formation  of  a  national  collection,  the  want  of 
which,  he  had  been  told,  was  regarded  by  Sir  Waller  Scott  as  a  dis- 
grace to  a  country  so  abounding  in  valuable  remains.  He  trustcd'''(he 
aaid)  •*  that  the  time  was  not  far  distant  when  that  rfproach  would 
be  no  longer  merited, — when  the  relics  of  antiquity,  now  scattered 
over  the  kingdom,  would  find  their  way  to  a  plare  where  ihey  could 
be  appreciated,  studied,  and  pn-scrved.  lie  believed,  indeed,  that 
there  already  existed  in  the  publrcmind  a  strongdisposition  in  favour 
of  such  apian,  a  di«poiiit!on  that  only  required  to  be  awakened  into 

ion."» 

He  had  himself  the  pleasure  to  see  (his  anticipation  realized,  aiid 
to  feel  that  he  waa  greatly  instrumental  in  awakening  into  action  th« 
disposition  of  which  he  then  spoke.  Hit  spirit  waa  immediately 
caught  up  bj  others,  and  the  golden  torques  of  Tara  were  purchased 
bj  a  subscription,  and  deposited,  with  the  Cross  of  Cong,  in  the 
Museum  of  the  Acadeniv. 
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»  this  the  only  occasioa  on  which  Mac  Cullagh  showed  his 
real  in  the  cause  of  our  national  antiquities.  More  recently,  vvhen 
it  was  understood  that  the  Dornhnach  Airgid  was  to  be  had, — a  reli- 
qnary  which  Mr.  Petrie  bad  made  known  to  us,  and  which  contains 
the  fragments  of  a  manuscript  copy  of  the  Gospels,  which  may  be 
regarded  as  of  the  fifth  century,- — Mac  Cullagh  again  stepped  for- 
ward, and  paid  down,  from  his  own  pocket,  the  sum  of  £3(j0,  in 
order  to  secure  this  interesting  relic  to  the  Academy,  and  to  obviate 
Clie  difficulty  arising  from  the  delay  that  must  necessarily  attend  a 
public  subscription.  In  this  case,  although  his  own  contribution 
w«i  ft  handsome  one,  yet  he  did  not,  of  ccurse,  pay  the  whole  cost 
of  tbe  purchase;  but  the  zeal  he  exhibited  was  undoubtedly  the 
pjOMiiof  securing  the  Dombnach  for  our  Museum,  and  entitles  him 
to  die  lasting  gratitude  of  all  lovers  of  our  antiquities. 

Of  his  private  life  and  character  it  is  unnecessary  to  speak  in 
the  presence  of  so  many  to  whom  he  was  intimately  known,  and  by 
whom  bis  virtues  were  fully  appreciated.  Quiet,  unobtrusive,  mo* 
dest,  unaffected,  he  was^  perhaps  the  most  entirely  unselfish  of 
httni&n  beings.  His  private  charities  were  extensive,  although 
known  to  but  few ;  he  was  generous  to  a  fault;  and  his  readiness  to 
Mtist  the  struggling  and  the  poor  often  exposed  htm  to  the  danger 
of  beiog  imposed  upon.  ^\'ith  the  keenest  relish  for  society,  he 
wmt  retired  and  almost  ascetic  in  his  private  habits;  and  there  wae 
something  in  the  purity  of  his  character  which  commanded  for  him 
universsl  respect.  No  man  living  ever  heard  a  light  or  ribald  word 
from  his  lips  ;  few,  however  hardened,  would  have  ventured  such  a 
in  his  prei^ence.     His  religious  opinions  were  strictly  those  of 

Church  to  which  he  belonged,  and  were  founded  on  the  deepest 
and  most  cordial  conviction,  denved,  in  his  case,  not  from  acquies- 
eence  in  the  judgment  of  others,  but  from  the  fullest  and  most  ex- 
tensive examination  of  the  subject  for  himself*  This  was,  in  fact, 
one  of  the  most  singular  parts  of  his  character,  which  can  be  best 
appreciated  by  those  alone  who  were  familiarly  acquainted  with 
hiro;  for  his  horror  of  ostentation  on  such  a  subject  carried  him 
IP  general  to  the  opposite  extreme,  and  he  observed  on  all  religioua 
questions  an  habitual  reserve,  which  was  only  broken  when  an  occa- 
sion presented  itself  of  rebuking  irreverence  or  refuting  scepticism. 


Of  the  fatal  malady  which  preyed  upon  his  spirit,  and  de- 
prived society  of  one  of  its  brightest  ornaraents,  enough  is  already 
known  to  every  one  here.  Severe  mental  application  coDibined 
with  other  causes  to  produce  the  aggravated  attack  of  dyspepsia, 
i*hich»  in  the  mysterious  dispensations  of  Providence,  was  ^>ermit- 
ted  to  obtain  the  mastery  over  a  mind  of  peculiar  sensibility  and 
refinement  ;  and,  on  the  24th  of  October  last  he  concluded  his 
short  but  bright  career- 

The  Kev.  Hobkrt  Trail  fell  a  victim  to  the  fatal  dysentery, 
which  he  caught  from  his  unceasing  and  indefatigable  labours 
among  the  poor  of  the  remote  parish  of  Schull,  of  which  he  was 
rector;  a  district  where  the  distress  of  the  late  disastrous  season 
prevailed  to  an  alarming  excess,  and  where  Dr  TraiPs  energetic 
exertions  will  long  be  remembered  with  grBtitude  by  all  classes  of 
his  parishioners.  He  was  removed  in  the  midst  of  usefulness,  with 
the  <^onviction  that,  although  he  pcritihed  himsell  in  the  attempt,  his 
advice,  his  labour,  and  his  purse,  were,  nevertheless,  the  means  of 
saving  the  life  and  health  of  many  of  ihe  poor  around  him.  As  a 
memlier  of  the  world  of  letters,  Dr.  Trail  was  the  author  of  some 
sermons  and  controversial  works ;  but  at  the  time  of  his  death  he 
was  engaged  in  the  laborious  and  elaborate  work  of  translating  and 
editing  the  works  of  Josephus,  with  illustrations  of  great  beauty 
and  elegance,  which  he  had  obtained  at  very  gredt  expense,  from 
drawings  made  expressly  for  himself  in  the  Holy  Land. 

The  last  on  our  list  of  lost  members  is  one  who  must  also  be  reck- 
oned among  the  number  of  those  who  have  sutfiTed  in  this  country 
from  the  eHects  of  the  late  unparalleled  season  of  disease  and  misery. 
Dr.  Cur n AS*  was  a  native  of  the  county  of  Down,  having  been  bom 
near  Lisburn  in  the  year  1819.  In  1833  he  entered  the  University  of 
Glasgow,  and  in  1838  he  was  removed  to  the  University  of  Dublin^ 
where  he  took  the  first  degree  in  medicine  in  184*3.  Desidea  th« 
laborious  studies  necessary  for  his  Profession,  to  which  he  was  de- 
votedly attached,  Dr.  Curran  found  leisure  for  the  successful  study 
of  modern  languages;  and  in  the  University  he  was  distin^igl 


*  A  nutnalr  of  Dr.  Curran,  tu  vrlitcli  wo  are  Iniivblcd  for  ihc  faets  licra 
»lat«H.  hftji  »t»tii*«red  ia  the  Dublin  Mndie^t  Journal. 
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t?^  hit  taite  for  the  mathemutical  and  pIiilosophicHl  Rcienccs^  and 
imriicularly  for  astronomy.  Imniediately  ufter  taking  his  degreelie 
proceeded  to  Paris,  fur  the  purpose  of  attending  the  Parisian  hos- 
pitals, and  cultivating  the  acquaintance  of  the  eminent  medical  men 
of  tliat  mttropolis.  He  returned  to  Ireland  after  an  absence  of  about 
■  year,  and  in  1846  was  elected  a  Licentiate  of  the  College  of  Phy* 
•icians  in  Dublin.  His  value  was  soon  discovered  by  his  profes- 
sional brethren,  and  he  was  chosen  !mmediAtc4y  Professor  of  Me- 
dicine to  the  School  of  ihe  Apothecaries'  Hall,  one  of  the  Physicians 
to  the  Dublin  General  Dispensary,  and  Secretary  to  the  Council  of 
the  Pathological  Society.  In  1846  he  returned  to  the  Continent, 
chiefly  for  the  purpose  of  visiting  the  principal  lunatic  asylums 
there,  and  during  his  tour  he  became  known  to  several  of  tlie  me- 
dical societies  of  France*  Belgium,  and  Holland,  many  of  which 
conferred  on  him  their  honorary  or  corresponding  diplomas. 

Dr.  Curran's  writings  were  chiefly  confined  to  some  few  articles 
in  the  periodical  literature  of  bis  profession  ;  which  are»  however, 
distinguished  for  their  research  and  clearness  of  style. 

In  the  latter  end  of  the  past  summer,  two  medical  gentlemen, 
M.  Rodier  and  M.  Henri  Gueneau  De  Mussy,  were  sent  over  to 
Dublin  by  the  French  Government,  to  study  the  cliaracter  of  the 
epidemic  here,  and  to  inr^uire  into  the  management  of  fever.  M.  De 
Mussy  had  previously  been  an  acquaintance  and  friend  of  Dr«  Cur- 
rao,  who  became  bis  guide  through  the  pestilential  abodes  of  the 
sick.  M.  De  Mussy  contracted  a  typhus  fever  of  the  worst  descrip- 
tioo,  during  which  Dr.  Curran  was  his  constant  nurse  and  indefa- 
ligable  attendant.  He  was  soon  himself  also  seized  with  the  disease 
in  its  most  fatal  form  ;  and,  notwithstanding  all  the  skill  and  aid  of 
his  professional  brethren,  he  dtclined  rapidly  on  the  ninth  day  of 
th#  fever,  and  expired  on  Sunday  morning,  the  26lh  day  of  Septem- 
ber last,  in  the  twenty-eighth  year  of  his  aee.  Thus  perished,  in 
the  prime  of  youth,  and  in  the  midst  of  tJie  brightest  pronpects  of 
professional  celebrity,  one  of  the  most  promising  young  physicians 
of  Dublin;  and  a  man  whose  benevolent,  disinterested,  and  atfec- 
lionate  character  m  private  life,  had  endeared  him  to  all  bis  friends. 

The  Keport  was  ordered  to  he  entered  on  the  Minutes. 
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The  Ballot  for  the  Annual  Election  having  closed,  the 
scrutineers  reported  that  the  following  gentlemen  were  elected 
Officers  and  Council  for  the  ensuing  year : 

President, —  Rev.  Humphrey  Lloyd,  D.  D. 
IVeasurer, —  Robert  Ball,  Esq. 
Secretary  to  the  Acadeviy. — Wev*  Jiimes  IL  Todd,  D.  D. 
Secretary  to  the  Council, —  Rev.  Charles  Graves,  A.  M. 
Secretary    of  Foreiyn    Correspondence. —  Rev*    Saniuel 
Butcher,  A*  M. 

Librarian, —  Rev.  William  H.  Drummond,  D.  D* 
Clerk  and  Assistant  LibrariaJi*—l^d\\'&rd  C  lib  born* 

Committee  of  Science, 

Rev.  Franc  Sadleir,  D.  D.,  Provost  ;  James  Apjohn, 
M.  D.  ;  Robert  Ball,  Esq.  ;  Sir  Robert  Kane,  M.  D. ; 
George  J.  Allman,  M.D.;  Sir  William  R.  Hamilton,  LL*  D.; 
Rev.  Samuel  Haughton,  A.  M. 

Committee  of  Polite  Literature. 

The    Archbishop   of  Dublin ;   Rev,  William    H.   Drum- 

mond,   D,  D. ;   Rev.  Charles  W.  Wall,  D.  D. ;  .John  Anster, 

LL-D.  ;  Rev.  Charles  Graves,  A.  M,;  Rev.  Samuel  Butcher,1 

A.  M. ;  Rev.  James  Wilson,  D.  D. 

Committee  of  Antiquities, 

George  Petrie,  LL,  D.,  R.  H.  A. ;  Rev.  James  H.  Todd, 
D.  O. ;  J.  Iluband  Smith,  A<  M. ;  Captain  Larcom,  R.  E. ; 
William  R.  Wilde,  M.  D.  \  F.  W.  Burton,  Esq. ;  Samuel 
Ferguson,  Esq, 

The  President  then  appointed,  under  bis  band  and  6eal| 
the  following  Vice- Presi den t?i : 

Sir  William  R.  Hamilton,  LL.  D.;  Rev.  Franc  Sadleir, 
D.  D.,  Pfovoat,  Trinity  College  ;  Rev.  Charles  W.  WalU 
D.  D. ;  and  His  Grace  (he  Archbishop  of  Dublin, 
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Hi*  Grace  the  Archbishop  of  Dublin  metuioned  the  fact 
that  tar  was  found  to  be  aii  eAectual  preservative  against  the 
Potatoe  disease,  provided  the  potatoes  intended  for  seed  be 
previously  dipped  in  tar  slightly  warmed. 


The  Hev.  Dr.  Robinson  gave  an  account  of  the  present 
condition  of  the  Earl  of  Rosse*s  great  telescope,  and  detailed 
Mine  observations  made  with  it  during  a  recent  visit  to  Par^ 
sonstown. 

In  1845  he  had  hiid  before  the  Academy  the  results  ob- 
tained by  Sir  James  South  and  himself,  at  the  first  tnals  of 
that  magnificent  instrument.  The  most  remarkable  of  them 
bad  reference  to  what  has  been  called  the  Nebular  Hypothe- 
sis, in  which  it  is  supposed  that  nebulous  matter  forms  suns 
and  planets  by  its  gradual  condensation.  Above  fifty  nebulae, 
selected  from  Sir  John  Herschefs  catalogue,  without  any  limi- 
tation of  choice  but  their  brightness,  were  a//  rcsoived  without 
ezcrplion.  From  this  he  conceives  himself  authorized  to  ask, 
k  there  aiiy  evidence  that  nebulous  matter  has  real  exist- 
ence? 

The  appearances  which  were  supposed  to  indicate  the  gra- 
dual condensation  of  this  imaginary  fluid,  namely,  an  increase 
of  brightness  towards  the  centre  (sometimes  almost  looking 
like  a  star  surrounded  by  a  faint  atmosphere),  were  shown  to 
be  caused  by  a  peculiar  construction  of  the  systems  in  which 
they  had  been  found*  This  the  telescope  demonstrated  to  con- 
sist of  a  central  cluster,  mostly  globular,  of  comparatively 
large  stars^  surrounded  by  an  exterior  mass  of  much  smaller 
and  fainter  stars,  whose  arrangement  is  often  circular  and  thin 
like  a  disc.  When  seen  obliquely,  they  seem  like  long  oval  or 
polnt<*d  rays ;  and  in  this  case,  from  the  optical  condensation 
ofthfir  component  stellar  points,  the  resolution  is  more  diffi- 
cult, but  even  here  it  was  invariably  effected. 

He  has  often  been  asked  why  this  instrument  had  given 
no  furtlier  results.     They  who  put  the  question  had  but  a 
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tion  or  polar  distance,  to  i^hich  the  assistant  will  set  the 
sliding  weight  at  the  same  time  that  the  telescope  is  set  on  an 
object*  It  has  been  ascertained  by  trial  that  the  elasticity  of 
the  impelling  band  (100  feet  long)  is  quite  sufficient  to  equaU 
izc  the  intermitting  movement  of  such  a  scapement. 

In  searching  for  known  objects,  there  is,  of  course,  occa- 
sional difficulty  in  finding  them,  from  the  small  field  of  view 
of  ordinary  eye-glasses.  This  is  remedietl  by  a  supplemental 
eye-piece  of  very  wide  field;  a  slide  carries  it,  and  the  holder 
of  the  others,  so  that  by  a  little  shift  one  can  be  substituted 
for  the  other  in  an  instant.  The  eye-piece  is  similar  to  one 
which  Dr.  Robinson  had  long  since  made  for  his  own  instru- 
ment. It  consists  of  three  lenses  ;  and  fulfils  the  three  cofidi- 
tions  of  equal  fle.xure  of  the  pencils,  achromatism,  and  flat  fields 
while  Its  distinctness  is  equal  to  a  Huygenian  of  equal  power. 
In  this  one  the  field-glass  is  six  inches  diameter ;  it  magnifies 
216  times  with  a  fieltl  of  thtrty-one  minutes  ;  and  though  this 
will  only  bring  into  action  forty-three  inches  of  the  mirror, 
yet  even  bo  its  optical  power  is  very  great ;  and  Dr.  Robinson 
thinks  the  view  of  the  moon  in  it  the  most  magnificent  spec- 
tacle he  ever  saw,  A  nebula  is  easily  found  in  this  wide  field  ; 
and  bringing  it  into  the  centre,  the  eye-slide  is  shifted,  and  ft 
is  viewed  with  the  higher  powers. 

The  micrometer  also  appears  deserving  of  notice.  Not* 
withstanding  the  prodigious  light  of  the  telescope,  it  was  found 
that  any  illumination  of  wires  extinguishes  many  of  the  fainter 
details  in  nebulie.  Lord  Rossc,  in  drawing  51  Messier,  used 
a  very  ingenious  substitute,  a  screw  whose  threads  were  rubbed 
with  phosphorus.  Dr.  Robir^son  had  ma^le  experiments  willi 
a  micrometer  whose  platina  wirus  were  faintly  ignited  by  a 
voltaic  current ;  he  found,  however,  that  the  heated  air  pro- 
duced tremors  quite  incompatible  with  the  use  of  high  mag- 
nifying |X)wer8,  An  experiment  of  Mr,  Babinet,  described  in 
the  Comptes  Rcndus,  has  suggested  a  contrivance  which 
seems  quite  satisfactory.     If  light  be  admitted  through  tho 
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edge  of  a  piece  of  parallel  and  pellucid  glass,  it  cannot  escape 
through  itsfaces^  because  it  is  inckietit  on  tliem  at  mi  incidence 
greater  than  that  of  total  reflection.  Looking  ilirougli  the 
faces,  therefore,  the  field  of  view  is  absolutely  black,  unless 
there  be  bubbles  or  striie  in  the  glass  ;  but  if  a  scale  of  any 
kind  be  engraved  on  either  of  them  with  a  diamojid,  the  liglit 
escapes  through  the  cutS|  and  they  appear  luminous.  The 
ciiv^iHion  are  6",  and  the  eye-piece  bus,  of  course,  a  position 
circle. 

Dr.  Robinson  regrets  that  he  had  very  few  opportunities, 
while  at  Parsonstown,  of  using  the  telescope,  in  consequence 
of  the  unfavourable  weather,  and  of  the  circumstances  which 
have  been  stateth  Moat  of  them,  too,  occurred  vvliile  the  spe- 
culum waii  imperfect ;  yet  some  facts  which  he  observed  may 
be  worth  the  notice  of  the  Academy. 

In  the  ntioon  may  be  mentioned  that  the  wide  surface  at 
the  bottom  of  the  Crater  Albategnius  is  all  strtwed  with  mi- 
nute blocka,  not  visible  in  the  three  feet  with  500.  The  ex- 
terior of  the  mountain  Aristillus  is  all  hatched  as  it  were  with 
deep  gullies  radiating  towards  its  centre  \  and  he  wiUf  able  to 
^confirm  his  former  observations,  that  the  bright  streaks  which 
radiate  from  some  craters  (Kepler  in  this  case)  are  not  raised 
above  the  surface. 

Jupiter  was  several  times  seen.  The  dark  brown  belt^^ 
presented*  on  February  20,  a  remarkable  appearance  ;  they 
j/rere  full  of  faint  utriie  running  nearly  parallel  to  them,  and 

singly  belonging  to  the  brigbter  zones  on  each  side.  The 
tolour  of  the  belts  \^  deepe^rt  at  the  centre,  and  gradually  dies 
away  tuwartU  the  edge.  This  he  regardi*  as  evidence  that 
they  are  fteen  through  an  atmosphere  of  considerable  depth 
and  imperfect  transparency.  Vnnn  this  too,  and  from  the  tact 
that  the  polar  regions  present  a  similar  though  less  intense 
§hadt%  it  is  evident  tbat  the  darker  partn  are  ihe  body  of  the 
planet*  and  the  brighter  its  clouds. 

Several  nebuliB,    in  athlitiori  to  those  which  were  men- 
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tioned  in  Dr.  Robinson's  former  communication,  were  exa- 
mined. Of  these,  Nos.  505,  540,  668,  and  988  of  Herechers 
catalogue  are  mere  globular  clusters  :  65  and  66  Messier  are 
of  the  other  class,  which  he  considers  to  be  central  clusters, 
surrounded  by  discs  of  smaller  stars  seen  obliquely.  The  first, 
however,  is  less  elliptic  than  in  Herschel's  fig.  53,  I  Messier 
was  examined,  but  little  addition  can  be  made  to  Lord  Hosse*9 
description  of  its  appearance  in  the  three  feet,*  except  that 
the  "  nebulosity"  is  all  resolved,  and  **  the  resolvable  fila- 
ments*' consist  of  pretty  large  stars.  There  is,  however,  in  the 
body  of  the  cluster  one  so  much  larger  than  the  rest,  that  it 
can  hardly  belong  to  their  system. 

The  great  nebula  of  Orion  was  completely  resolved  in 
those  places  which  presented  the  mottled  appearance,  even  in 
indiiTerent  nights,  and  while  the  speculum  was  imperfect.  On 
February  20,  after  it  was  in  good  order,  a  power  of  470  showed 
the  stars  quite  distinct  there  on  a  resolvable  ground ;  and  thi§ 
clearly  separated  into  smaller  stars  with  830,  which  the  instru- 
ment bore  with  complete  distinctness.     This  diffusion  of  so 
many  knots  of  stars  through  a  vast  stratum  of  others  much 
more  minute  is  a  most  wonderful  sight ;  and  while  looking  at 
it  he  could  not  help  speculating  on  the  aspect  which  the  hea* 
vens  would  present  to  an  observer  there.     Yet,  possibly,  the 
Milky  Way,  if  viewed  from  without,  in  the  direction  of  Taurus, 
would  exhibit  something  similar.     The  Magellanic  Clouds, 
as  described  by  Sir  J.  Herschel,  are  evidently  analogous  syi 
tems.     On  the  same  evening  an  eighth  star  was  found  in  the 
trapezium,  a  seventh  having  been  discovered  on  the  IO(h  ;  the 
first  near  Herschel's  a,  and  in  the  opposite  direction  from  the 
sixth  one  detected  by  Sir  James  South's  large  achromatic,  and 
roore  distant ;  the  second  near  j3.     It  is  worth  mentioning,  as 
illustrative  of  the  eflfect  of  previous  knowledge  on  visiofli  that 


•  Phil.  TrAos.  1844,  p.  921 
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lavingf  ascertained  the  parts  where  the  stars  were  most  dis- 
liQCt,  he  was  able  to  see  them  in  the  three  feet  with  certainty  ; 
though  in  former  years  he  had  repeatedly  scrutinized  it  for 
this  very  purpose  in  vatn.* 

Two  remarkable  exceptions  to  the  general  plan  of  nebular 
systems  are  afforded  by  64  Messier,  and  h  464.  In  general  the 
centre  is  occupied  by  a  cluster  of  comparatively  large  stars, 
round  which  the  others  are  grouped.  But  in  the  first  of  these 
(Herschel's  fig.  27)  there  is  a  central  vacancy  looking  abso- 
lutely black  by  contrast  with  the  surrounding  mass  of  stars. 
At  its  south  and  preceding  edge  are  disposed,  rather  irregu- 
larly, a  knot  of  about  100  larger  stars,  of  which  it  is  scarcely 
possible  to  doubt  that  they  had  once  form  td  (he  usual  giubular 
cltisler  in  the  vacancy y  and  had  been  in  some  way  displaced 
from  it.  The  second  is  a  fine  planetary  nebula  in  the  splen- 
did cluster  46  Messier.  The  stars  of  the  latter  are  large  and 
very  brilliant,  so  that  probably  it  is  not  very  remote ;  but  the 
other  is  a  round  disc,  entirely  composed  of  minute  blue  stars, 
without  any  condensation  in  the  middle  ;  and  the  singularity 
is,  that  it  is  not  encroached  on  by  the  stars  of  46  Messier. 
One  very  large  one  is  near  its  edge ;  but  evidently  it  wouh!  not 
be  possible  to  describe  a  circle  of  equal  diameter  in  any  other 
part  without  including  several.  Are  we  to  suppose  that  this 
if  a  case  of  mere  optical  connexion  ?     The  probability  is  very 


*  A  recent  notice  mentions  that  Mr.  Bond,  of  Harv&rd  Unirerflity,  in  the 
t7nited  States,  ha»  rcsoUod  purU  of  this  nebula  with  a  Munich  aebromatio 
■itoiUr  to  that  of  Pnlkora.  The  climate  and  lower  latitude  would  assist  him 
In  some  de^ee  ;  but  Dr.  Robinson  thinks  his  «ucec'6i}  must  be  in  a  great  mca- 
lure  due  to  that  precise  Icnowledge  of  the  phenomenon,  and  of  the  points 
wb«re  it  might  hfi  looked  for,  which  is  afforded  hy  Dr.  Nlchurs  work.  He 
pwcvired  the  fifth  and  sixth  star*  of  the  trapezium^  but  saw  nothing  of  tho 
Mw  pair.  It  most  be  remembered  that,  however  sharply  an  achromatic  may 
define  objects  whose  light  is  intense^  its  illuminating  power  ii  far  inferior  to 
that  of  a  large  reflector.  An  object-glass  of  sixteen  inches  bos  not  as  much 
Jilgbl  a#  «  Ntwtoiiititt  of  twcnty*onc. 
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small,  of  a  cluster  such  as  AG  Messier  (wljicli  is  not  commoti), 
and  ii  large  planetary  nebula  (which  is  very  rare)  coinciding; 
and  if  we  combine  with  this  the  probability  of  a  round  cavity 
tl)rt>ug;li  one  being  exactly  the  size  of,  and  in  a  line  with  the 
Other,  that  probability  will  be  evanescent.  It  seems,  there- 
fore, necessary  to  concludct  that  both  are  parts  of  the  same 
system,  and  possildy  more  examples  of  the  kind  may  be 
fouruh 

Two  other  clusters,  37  and  50  of  Messier,  besides  theii* 
own  marvellous  beauty,  interested  Dr,  Hubinson  on  another 
ground  ;  they  are  in  the  Milky  Way,  and,  therefore,  arc  seen 
on  its  stars,  and  at  a  pkice  where  its  depth  is  nearly  a  maxi- 
mum. Now,  these  stars  were  all  of  notable  size  and  bright* 
ness,  so  tliat  the  telescope  evidently  penetrated  far  beyond 
their  enter  or  limit.  This  seems  to  require  a  change  in  some 
of  the  rensoTiings  in  Struvd*s  admirable  Etudes  d* Astronomic 
Slellaire.  The  author,  among  other  curious  matter,  by  apply- 
ing the  theory  of  prtjbahilities  lo  the  numbers  of  stars  of  each 
magnitude  in  Argelander's  Catalogue,  and  Sir  W.  Herschers 
Star  gauges,  and  by  asstiming  that  aJI  stars  are  nearly  equal, 
and  that  the  Milky  Way  is  unfathomable  by  telescopes  in  its 
greatest  extension,  firuls  this  result,  that  the  dtstatvce  of  the 
sixth  magnitude  is  about  seven  times  that  of  the  firsl^  and  that 
the  smallest  stars  viMble  in  the  eighteen-inch  reflector  of 
Herschel  are  25^  limes  as  remote  as  the  sixth  magnitude. 
Uut  this  telescope  should  show  stars  at  three  times  that  dis* 
tanee,  and  hence  he  infers  that  the  **  beavetdy  space"  is  not 
perfectly  transparent*  It  appears  to  Dr.  Kobinson  that  the 
lost  of  theie  assumptions  is  inconsistent  with  the  above-men- 
tioned observation  ;  and  that  the  other  is  equally  at  trariance 
with  the  arrangement  so  often  referred  to,  in  which  the  central 
stars  ftrc  much  larger  than  the  exterior.  It  may  also  Ik*  added, 
that  xhe  pmetralfHff  power  of  a  telesco[>e  does  not  depend  on 
its  light  alone,  fnr  every  one  knows  that  a  hi»;h  magnifying 
power  shows  small  iittars,  which  are  invisible  in  the  same  (ele- 
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scope  with  a  lower  one»  The  **  svvcejiing  power"  was  ODiy 
157,  dnd  tliough  h  was  the  best  for  tiiullng  nebulas,  it  was 
much  loo  low  to  give  the  utmost  range  of  vision. 

But  far  the  moat  singular  objects  which  he  has  seen  are 
the  iiebulue  which  exhibit  a  spiral  arriiugement.  He  re-exa- 
mined 51  Messier,  llurscher*  lig.  25,  in  which  Lord  Hosse 
faad  first  8eeji  it,  and  fully  verified  it;  he  could  not,  however, 
salitjfy  himsflf  that  it  was  to  be  traced  in  the  three  feet.  On 
llie  night  of  March  1 1  (the  ouiy  fine  ojie,  by  the  way,  which 
occurred  during  his  stay),  he  found  several  others,  of  which, 
however,  it  is  difficult  to  give  an  idea  without  drawings,*  In 
99  Messier  the  centre  is  a  globular  cluster,  surrounded  by 
fipirais,  in  the  brighter  parts  of  which  stars  are  seen  with  470  : 
these  have  the  same  direction  as  in  Messier  51,  namely,  from 
east  io  W€si^  in  receding  from  the  centre.  But  these  are 
combined  wiih  traces  of  another  system  in  a  reverse  direction. 
li  (iU4  is  also  spiral,  but  without  any  other  peculiarity.  97 
Messier  is  a  strange  object*  With  the  finding  eye-piece  it 
looks  tike  a  figure  of  8  with  a  star  at  the  intersection,  but 
with  470  it  is  spiral  with  two  centres.  The  principal  one  still 
looks  like  a  star,  but  with  830  gives  a  suspicion  that  it  is  a 
Very  small  cluster.f  The  spirals  related  to  this  have  the  same 
direction  as  the  former  ;  but  tjje  other  centre,  which  also  looks 
like  a  minute  star,  has  a  smaller  set  in  the  opposite  direction. 
Lastly,  h  731,  his  fig.  43,  in  which  the  stars  seem  larger 
than  the  preceding,  but  in  which  nocentral  cluster  was  observed^ 
has  curved  dark  bands  across  it,  looking  so  like  the  section  of 
a  turbinated  shell  as  to  induce  a  suspicion  that  ihh  has  a 
similar  arrangement,  but  is  seen  edgewise. 

Ou  the  dynamical  condition  of  such  systems  it  would  at 


•  Drawingrs  of  M  31,  M  99,  M  97,  and  h  731,  were  exhibited. 

t  Tbo  ni'it  powiT  i9  \550,  but  it  was  ifopossiblo  to  unto  it  cflTcdtuallj 
witboot  ii  clock  niovtiuciit.  Thif  is  alto  the  cose  with  iioglo  tciuet,  »Mcli 
Men  pArftctd«rljr  rfl«clive  on  sucJi  objects. 
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present  be  idle  to  speculate;  it  must  evidently  be  miicb  more 
complicated  than  that  of  the  ordinary  globular  clusters,  which 
themselves  are  intricate  enough.  Their  resemblance  to  bo- 
dies floating  on  a  whirlpool  is,  of  course,  likely  to  set  imagi- 
nation at  work,  though  the  conditions  of  such  a  state  are  im- 
possible there.  A  still  more  tempting  hypothesis  might  rise 
from  considering  orbital  motion  in  a  resisting  medium  ;  but  all 
such  guesses  are  but  blind.  He  believes  it  is  Lord  Rosse'a 
purpose  to  make  drawings  of  all  these,  based  on  rigorous  mea- 
surementf  which  may  serve  as  evidence  of  change  hereafter, 
should  such  occur  to  any  perceivable  extent  during  the  ages 
that  are  yet  to  come.  The  instrument  will  henceforward  be 
regularly  employed  by  an  assistant,  whom  Dr.  Robinson  has 
trained  for  the  task,  and  on  whose  zeal  and  steadiness  he  can 
rely  ;  and  'as  it  cannot  be  turned  to  the  sky  without  revealing 
something  wonderful  and  glorious,  he  is  certain  that  it  will 
yield  an  unfailing  treasure  to  science,  that  it  will  realize  the 
high  hopes  of  its  generous  master,  and  be  one  of  the  proudest 
distinctions  of  his  country. 


April  lOth,  1848. 

REV.  HUMPHREY  LLOYD,  D.  D.,   Prhsidbnt, 
in  the  Chair. 

William  Armstrong,  Esq.,  Michael  Barry,  Esq.,  James 
Christopher  Kenny,  Esq.,  Rev.  Joseph  Fitzgerald,  and  Rev. 
William  Graham,  were  elected  Members  of  the  Academy. 


The  Rev.  R.  V.  Dixon  made  some  remarks  on  the  diffe- 
rent conditions  necessary  to  ensure  a  steam  engine's  working 
at  *'full  pressure,"  and  at  *'  uniform  pressure." 

•*  A  steam  engine  is  said  to  work  at  *  full  pressure'  when 
the  pressure  of  steam  in  the  cylinder  is  equal  to  that  in  the 
botleri  ar  rather  (as  strict  equality  cannot  exist  while  the  mo- 
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cliine  is  in  motion)  when  the  pressure  of  steam  m  the  cyJtnder 
dtflers  from  that  in  the  boiler  only  by  a  small  fraction  of  the 
latter*  In  this  case  a  relation  exists  between  the  velocity  of 
the  piston  and  the  relative  areas  of  the  cylinder  and  steam 
pipe,  which  Is  easily  determined.  When  the  velocity  of  the 
engine  is  uniform  we  may  assume  that  the  pressures  in  the 
boiler  and  cylinder  are  constant,  and  are  equal  to  Pand  F* 
respectively ;  at  the  same  time  also  we  shall  have  at'  =  av, 
a  and  a  being  the  areas  of  the  cylinder  and  steam  pipe,  v  and 
V  the  velocities  oi  the  piston  and  of  the  steam  issuing  into 
the  cylinder.     Hence,  the  value  of  u*  being 


■■=/^/(l.'"*=^• 


whereyis  a  constant  depending  on  the  form  of  the  steam  pipe» 
we  have 


^  a  ^    \qw     ^  n  +  qF/ 


.qw     -^  n-¥  qFf  ^ 

If  the  difference  of  pressures  /^  F  be  small,  we  may  assume 
that  ibe  densities  vary  as  the  pressures,  which  reduces  (1)  to 


""/^v'Cs^i-'gf). 


(2) 


in  which  k  =  g  ^  the  relative  volume  of  steam  under  any  pres- 
sure X  the  height  of  a  column  of  water  whose  weight  equals 
the  same  pressure. 

•*  Further,  putting  F  =  F(\  -  w),  n  being  a  very  small  frac- 
tion whose  square  may  be  neglected,  we  have 


v=/-y/{2kn). 


(3) 


•  This  U  the  cxpreijiion  for  the  velocity  with  which  wa.  cluiio  fluid  issues 
ihroiigh  a  small  orifice  Trom  a  vessel  in  which  the  pressure  is  constant  on  a 
giT^n  scotioD  at  a  distance  from  the  orifice,  and  equal  to  P,  and  at  tlie  ori- 
fice itself  also  ccmstani  and  =  F,  g~  32*  15  and  u>  =  the  weight  of  a  cubic  foot 
of  wat«r :  the  units  of  weight,  space,  and  time,  being  the  pound,  foot,  anil 
second.  The  density  is  expressed  in  terms  of  the  pressure  by  De  Paiobour's 
campiric  formala,  d^n  \  Qp, 


In  order,  then,  that  a  steam  engine  Bliould  work  with  a 
pressure  in  the  cylinder  differing  from  that  in  the  boiler  oniy^ 
by  ihesmiiil  fraction  n  ot  the  latter,  the  velocity  of  the  pistol 
should  not  exceed  the  value   determined  tor  thut  purticuh 
engine  hy  the  equation  (3). 

**  Whatever  the  pressures  in  the  boiler  and  cylinder  may 
be,  if  the  velocity,  and  therefore  the  pressures,  be  uniform,  we 
must  have  the  relation 

m  -J-  =  -j^, ;  (4) 

whtch  19,  in  fact,  a  statement,  in  algebraic  form,  (hat  the  vo- 
lume of  cylinder  open  for  the  reception  of  steam  during  each 
unit  of  time  h  equal  to  the  volume  of  s^team  under  the  pres- 
sure /^,  furnished  hy  the  quantity  S  of  water  evaporated  in 
the  *!iame  timt?,  and  is  one  of  the  fundamental  equations  of 
De  Pam hour's  'I'heory  of  the  Steam  Engine. 

•*  If  the  engine  is  working  at  full  pressure,  as  defined 
above,  we  may  put  P  for  /**  in  (4),  and  then 

I         n  ^  qP  ^   ' 

and  substituting  for  P  the  greatest  value  (fl),  which  the 
boiler  of  a  given  engine  wiJI  bear,  we  have  for  the  lowest  ve» 
locity  at  which  it  can  work,  without  loss  of  stenm,  the  equa* 

lion 

t-^c  S 

va  ——  =  -.  (h) 

I         n  ^  qn 

For  any  velocity  between  the  highest  limit  given  by  equation 
(3),  ami  the  lowest  given  by  (C),  the  engine  will  work  at 
*■  full  pressure,*  and  the  value  of  the  pressure  corresponding 
will  he  given  hy  equation  (5). 

'*  The  velocity  of*  full  pressure,'  then,  h  not  ajixtnl  telo» 
city,  but  in  a  given  engine  has  assignable  limits;  a  high^ 
Uinit  depending  on  the  area  of  the  steara  pipe,  and  a  lower, 
^Icrmined  by  the  strength  oi  the  boiler. 
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*'  These  obvious  facts  and  inferences  could  not  have  es- 
caped the  notice  of  the  Gomte  de  Pambour,  and  accordingly, 
in  his  Treatise  on  Locomotive  Engines,  he  has  made  some  re- 
marks on  the  connexion  between  the  area  of  the  steam  pipe 
and  the  pressure  of  steam  in  the  cylinder.  In  his  Treatise  on 
the  Steam  Engine,  however, — the  best,  and,  as  far  as  1  know, 
the  only  systematic  work  on  the  subject  based  on  correct 
principles, — the  author  has  not  only  omitted  all  reference  to  the 
effect  <if  the  magnitude  of  the  steam  pipe  on  the  presnure  of 
steam  in  the  cylinder,  but  has  made  use  of  some  expressions 
which  might  lead  casual  readers  to  form  incorrect  notions  on 
this  point.  Thus,  having  determined  that  the  maximum  use- 
ful effect,  with  a  given  expansion,,  is  obtained  when  the  load 
of  the  engine  is  the  greatest  possible,  and  that  this  takes 
pbce  when  the  prengure  1^  is  greatest,  he  says  :*  *  The  maxi- 
mum useful  effect  will  be  given  by  the  condition  F  =  P,  m 

S  I 

~  a{ri  +  qT)  '  I  -^  c 

This  is,  then,  the  velocity  at  which  the  engifte  must  work,  in 
order  to  obtain  the  greatest  effect  possible  ;  and  tlie  equation 
F ^  P  shows  reciprocally  that  when  this  velocity  takes  place 
the  steam  cntei's  the  cylinder  at  full  pressure,  that  is,  nearly 
at  the  some  pressure  which  it  had  when  in  the  boiler/  And 
so  also  in  his  determination  of  the  absolute  maximum  of  use- 
ful effectjt  he  supposes  -j  variahle,  but  always  connected  with 

the  velocity  by  the  above  equation  ;  the  velocity  must,  there- 
fore, also  vary,  but  as  long  as  this  equation  is  satisfied  he  con- 
siders the  engine  to  work  at  *  full  pressure/ 

Now  this  equation  is  the  same  as  equation  (5)  given  abovCj 
and,  as  1  have  shovvn,  is  merely  a  statement  that  if  the  velo" 
ciijf  V  be  tvUhin  the  ItmUs  asaitjned  by  equal  torts  (3)  and  ((>), 
the  engine  will  work  with  uniform  velocity,  and  at  the  full 


i'dge  i.iJ,  nnv'lisli  r-dition. 


t  Pftgf^ft  134,  135. 
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pressure  Ptiepending  on  this  velocity  and  on  the  rate  of  ex- 
pansion  j. 

•*  It  may  be  remarked,  in  conclusion,  that  for  the  com- 
pleteness of  the  theory,  and  to  show  the  connexion  between 
all  the  variablea  of  the  problem,  we  should  add  equarion  (1) 
to  the  two  given  by  the  Comte  de  Pambour,  and  thus,  be- 
tween the  four  quantities,  i;,  i2,  F^  P,  we  will  have,  in  the 
general  case,  the  three  following  equations,  leaving  one  of 
those  quantities  indeterminate. 

7  +  — J— log^r— =  ^  (a) 

r^c  S 

/         n  +  qF  ^  ' 
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Professor  Harrison  made  the  following  remarks  on  the 
Larynx,  Trachea,  and  (Esophagus  of  the  Elephant : 

**  My  principal  object  in  the  present  communication  is  to 
direct  attention  to  a  particular  muscle  in  the  elephant,  con- 
necting the  back  of  the  trachea  to  the  fore  part  of  the  cesopha* 
gus,  and  to  which  1  would  give  the  name  of  *  trachea-a?sopha- 
geal  muscle/  As  1  Ao  not  find  any  mention  of  this  in  Camper's 
workft,  or  in  the  Encyclopedic  Metbodiquc,  or  in  the  article 
*  Pacchyderroata,*  by  R,  Jones,  in  Todd's  Cyclopedia  of  Ana- 
tomy, 1  conclude  it  has  not  been  observed  by  former  anatomists. 

**  My  attention  was  accidentally  directed  to  it  in  the  course 
of  the  dissection  of  the  thoracic  viscera.  When  removing  the 
lungs  and  heart,  I  remarked  an  unusually  close  connexion  to 
exist  between  the  trachea  and  cesophagus,  and  which,  on  ex- 
amination, I  found  depended  on  a  short,  thick  muscle,  which  ex- 
tended from  the  back  part  of  the  bifurcation  of  the  trachea  to 
the  fore  part  of  the  oesophagus,  and  along  which  the  fibres 
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descended  to  its  lower  or  gastric  extremity.  The  muscle  was 
enveloped  in  that  cellulo-elastie  tissue  which  abounds  in  almost 
all  parts  of  this  animal,,  especially  in  the  thorax,  where  it  coin 
nects  the  lungs  to  the  ribs  and  diaphragm  (there  being  no  pleu- 
ral membranes),  and  extends  from  the  latter  along  the  oesopha- 
gus and  trachea,  connecting  all  parts  intimately  together.  On 
dissecting  through  this  tissue,  the  muscle  in  question  was  ex- 
posed :  it  may  be  described  as  an  azygos  muscle^  placed  hori- 
zontally in  the  median  line,  about  two  inches  in  its  long  axis, — 
that  is  from  the  trachea  to  the  oesophagus,  and  about  an  inch 
in  its  vertical  diameter;  its  anterior  end  arises  from  the  pos- 
terior surface  of  the  bifurcation  of  the  trachea,  by  short  tendi- 
nous fibres;  these  soon  end  in  fleshy  fasciculi,  and  form  a  thick, 
strong  muscle,  which  passes  backwards  and  bends  a  little  down- 
wards to  the  fore  part  of  the  oesophagus,  along  which  the  fibres 
descend,  expand^  and  become  continuous  with  its  longitudinal 
and  spiral  fibres,  and  can  be  distinctly  traced  to  the  cardiac 
orifice  of  the  stomach  j  the  upper  margin  of  the  muscle  is  round, 
thick,  and  well  defined  ;  the  lower  margin  is  concave,  and  held 
in  connexion  with  the  diaphragm,  and  with  its  oesophageal 
opening,  by  the  clastic  tissue  before  mentioned.  The  pneumo- 
gastrie  nerves  descend  one  along  each  side  of  this  muscle,  and 
give  small  branches  to  it.     (See  Plate), 

**  Imperfectly  acquainted  as  we  are  with  the  habits  and  func- 
tions of  this  interesting  group  of  the  animal  kingdom,  in  their 
natural  state  of  liberty  and  of  health,  we  cannot  speak  with 
confidence  as  to  the  design  or  use  of  this  peculiar  structure. 
We  do  know,  however,  that  an  intimate  and  a  very  peculiar 
connexion  exists  between  the  mechanical  apparatuses  con- 
cerned in  the  functions  of  respiration,  of  prehension  of  food, 
and  of  deglutition  ;  and  that  the  powerful  and  exquisitely 
organized  proboscis  is  not  merely  a  weapon  of  defence  and 
of  offence,  but  that  it  also  serves  as  a  breathing  tube,  and  in 
a  great  measure  as  an  instrument  of  voice ;  while  at  the  same 
■     time  it  is  the  sole  organ  for  the  prehension  of  food,  both  solid 
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and  liquid.  Viewing  the  attacbmetUs  of  ihis  muscle,  we  may 
consider  its  power  or  action  as  twofold  ;  first,  supposing  the 
trachea  to  be  its  fixed  point,  it  might  have  some  influence  in 
raising^  the  diaphragm,  and  thereby  assisting  in  expiration  ;  or 
it  might  raise  the  cardiac  orifice  of  the  stomach,  and  so  aid 
this  orgarj  to  regurgitate  a  portion  of  its  contents  into  tlie 
oesophagus;  as,  however,  we  have  no  satisfactory  evidence  tliat 
this  animal  ever  ruminates,  it  is  useless  to  speculate  on  this 
supposed  action  of  this  muscle.  Secondly,  if  we  regard  the 
cesoplmgeal  extremity  of  this  muscle  as  the  fixed  point,  and 
which  we  are  end  tied  to  do  from  its  close  connexiou  to  the 
diaphragm  and  to  the  surrounding  elastic  tissue,  it  may  tlieii 
exert  a  twofold  action  on  the  trachea ;  first,  it  may  dihite  the 
thin  and  dilatable  portion  at  it^  bifurcation,  and  thus  assist  to 
forming  a  reservoir  of  air  previous  to  its  forcible  expulsion  ;  or 
secondly,  hy  depressing  and  fix'm^  the  trachea  during  the  act 
of  expiration,  it  may  perhaps  contribute  to  the  more  powerful 
expulsion  of  the  air,  by  enabling  the  expiratory  agents  to  act 
with  concentrated  energy  on  the  lungs  and  on  the  air  passages 
above,  in  those  violent  expiratory  acts  which  the  animal  so^ 
frequently  performs,  as  in  blowing  through  the  proboscis  so  a 
to  produce  loud  truinpet-souniis,  or  in  ejecling  the  water  which] 
he  had  previously  drawn  through  it  into  the  fauces,  and  whici 
he  is  enabled  to  eject  with  extraonlinary  force, — sometimes 
upwards  into  the  air,  apparently  for  pleasure,  sometimes  at  hts 
enemy,  in  anger^ — and  frequently  over  dilTerent  portionsof  his 
body,  tor  the  purpose  of  removing  irritation  from  the  skin,  or 
for  refreshing  luid  cooling  its  surface,  when  exposed  to  a 
burniitg  sun. 

Altliough  the  elephant  and  horse  are  placed  by  naturalists  ii|| 
the  one  class,  the  *  Pacchydt^rmata,  *  yet  they  ditTer  materially 
in  many  parts  of  their  organization,  and  in  none  more  than  in 
the  anatomy  of  the  larynx  and  trachea.  The  os  hyoides  and 
laryngeal  cartilages  are  very  large  in  the  elephant,  but  pr)9- 
littlc  elasticity,  a  property  eminently  rcmarliable  in  tliose 
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€>f  the  horse  ;  ia  the  latter,  the  epiglottis  is  very  large, 
Terect,  elastic,  and  light-coloured  ;  but  in  the  elephant  itkshort 
and  thick,  with  but  little  ehisticity,  and  covered  by  a  soft,  pulpy, 
mucous  membrane.  The  chordae  vocales  are  short  and  weak^ 
the  superior  are  wanting,  and  there  are  no  \''entncles  or  saceuli 
laryogis  ;  whereas  in  the  horse  the  chordse  are  beautifully  de- 
veloped, the  rima  is  narrow,  and  the  ventricles  are  very  capa- 
cious, and  w^hen  distended  bulge  out  between  the  fasciculi  of 
the  thyro-arytenoid  muscles.  In  both  animals  the  hyo-epi- 
glotidean  muscles  are  very  large,  but  particularly  so  in  the 
elephant ;  in  the  latter,  the  general  laryngeal  tube  is  very  di- 
latable, but  the  rima  is  very  deficient,  and  the  contrary  is  the 
cjtsc  in  the  horse.  We  may  infer,  therefore,  that  in  the  latter 
the  function  of  voice  essentially  resides  in  the  larynx,  though 
modified  by  the  passage  of  the  air  through  the  fauces  and 
nares;  whereas  in  the  elephant  the  larynx  would  appear  to 
have  little  eifect  on  the  air,  in  producing  those  varieties  of 
lone  so  peculiar  to  this  animal.  In  fact,  the  elephant  may  be 
iiatd  to  have  two  distinct  voices^  one  is  the  loud,  monotonous 
roar,  caused  by  the  forcible  passage  of  the  air  through  the  di- 
hited  larynx ;  the  other  consists  of  those  piping  trumpet-sounds, 
effected  by  the  action  of  the  numerous  muscles  of  the  proboeois 
on  the  air  passing  through  this  double  tube. 

"  The  trachea  in  the  horse  is  eminently  elastic,  dilarable, 
and  contractile;  the  extremities  of  the  cartilages  overlap  each 
other,  and  the  transverse  muscular  fibres  pass  beneath  these, 
8nd  arc  inserted  into  the  cartilages  a  little  behind  their  centre, 
%o  that  a  transverse  section  of  the  tube  gives  the  appearance 
of  iu  being  divided  into  two,  the  anterior  larger  one  for  the 
pOftsage  of  the  air,  the  posterior  smaller  one  occupied  by  reti* 
cular  tissue.  In  the  elephant  the  trachea  possesses  but  little 
elasticity,  the  cartilages  are  nearly  annular,  and  their  ex- 
tremities are  connected  by  tough  ligamentous  tissue,  in  which 
1  cannot  discover  any  transverse  muscular  fibres." 
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parting^  with  its  sulphur,  it  cannot  endure  both  heat  and  the 
current  without  desulphurutiaii.  TItc  load,  therefore,  sepa- 
rates in  the  metallic  state ;  any  foreign  matter  which  the  ore 
contained  melts  along  with  the  lead,  and  swims  upon  its  sur- 
face«  This  matter,  called  scoria,  or  slag,  would  run  o6f  with 
tbe  lead  when  the  furnace  is  tapped,  but  for  a  process  of 
coagulation  or  thickening,  which  it  is  made  to  undergo  by 
sprinkling  lime  upon  its  surface.  The  slag  is  finally  removed, 
and  melted  with  more  lime  in  another  furnace,  called  the  slag- 
hearth,  urged  by  bellows,  and  then  it  affords  an  additional 
quantity  of  lead*  Tbe  first  run  is  called  soft,  or  ore  lead  j  the 
aecond  is  hard,  or  slag  lead,  and  bears  a  somewhat  lower 
price, 

•*  The  blast-hearth  is  a  small  furnace,  constructed  of  a 
few  blocks  of  cast  iron  placed  upon  a  bed  of  masonry,  in  such 
a  manner  as  to  include  a  square  shallow  well,  in  which  is  con^ 
tained  the  burning  fuel,  consisting,  according  to  circum- 
stances, of  wood,  charcoal,  common  coal,  coke,  or  turf,  or  all 
of  these.  A  double  bellows,  of  considerable  size,  worked  by 
a  water-wheel,  or  by  manual  labour,  assisted  by  a  heavy 
swinging  pendulum,  is  made  to  blow  a  stream  of  air  towards 
ihe  centre  of  the  fire^  and  being  there  obstructed  by  a  burning 
sod  of  turf,  placed  for  that  purpose,  tbe  air  is  driven  in  all  di- 
rections through  the  fuel;  and  thus  is  established  an  equal 
heat,  as  well  as  an  equal  blast,  to  carry  off  the  sulphureous 
vapours  through  the  chimney  which  surmounts  the  hearth. 
Lime,  which  ought  to  be  very  small  in  quantity,  is  occasion* 
ally  thrown  on  to  coagulate  the  slag ;  the  melted  lead  trickles 
doif  n  to  the  well,  which  soon  fills,  and  which  ought  to  be 
allowed  to  remain  full.  New  portions  of  lead  will  cause  the 
well  to  overflow,  and  the  melted  metal  will  run  down  a  gutter 
made  in  an  attached  inclined  plane,  called  the  apron,  and 
thence  into  an  iron  pot  placed  beneath.  The  fire,  after  the 
diai;ge  bits  been  smelted,  is  drawn  out  on  the  apron  ;  the  slags 
are  picked  out  as  soon  as  visible,  and  the  fire  is  returned  to  its 
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place  with  more  fuel;  the  bellows  is  worked;  more  ore  is 
thrown  in  ;  and  this  proeessj  being  continually  repeated,  con-, 
stitutes  the  working  of  the  bJast-hearth.  The  slags,  when 
enough  has  been  collected,  are  transferred  to  the  stag-bearth 
for  a  product  of  hard  lead,  as  already  described. 

**  In  the  blast-hearth,  the  current  of  air  from  the  bellows, 
delivered  in  the  centre,  is  made  to  circulate  by  the  skill  of  the 
workman,  and  it  is  the  test  of  a  good  smelter  tbat  he  compels 
the  blast  to  permeate  the  burning  fuel  equally  in  all  parts, 
without  overheating  the  furnace.  No  sulphureous  fumes  issue 
but  for  a  short  while  after  the  fire  has  been  roused  and 
opened,  and  it  is  during  this  period  that  the  lead  runs ;  hence 
the  process  is  slow.  In  the  reverbef atory  furnace  the  current 
is  voluminous  and  diffused  ;  the  sulphureous  vapours  are  there- 
fore carried  off  abundantly,  and  the  lead  is  reduced  with  pro- 
portionate  rapidity*  Extent  of  exposure  to  the  current  even, 
in  some  degree,  compensates  deficiency  of  heat ;  and  so  much 
is  this  the  case  tbat  lead  ore  spread  out  extensively  in  the  sun's 
rays  will,  as  I  was  assured  by  an  eminent  smelter,  exhale 
fumes  of  sulphur,  and  consume  less  fuel  in  the  subsequent 
smelting.  It  is  in  this  very  particular  that  the  blast-hearth  is 
deficient:  a  previous  preparative  desulphuration,  in  a  small 
furnace,  is  practised  in  some  places  where  the  blast-hearth  is 
used. 

**  The  facility  with  which  the  slag  is  removed  from  the 
surface  of  the  melted  matter  is  a  great  recommendation  of  the 
reverberatory  furnace :  in  the  blast-hearth  this  can  only  be 
done  by  drawing  out  the  fire  on  the  iron  apron,  and  letting  it 
cool  somewhat  until  the  masses  of  slag  can  be  seen  in  order  to 
be  picked  out.  The  fuel  is  then  returned  into  the  well,  and 
time  is  lost  before  it  resumes  its  heat. 

**  In  the  blast-hearth,  unless  there  be  a  horizontal  flue, 
there  is  no  small  waste,  by  evaporation  of  both  sulphuret  of 
lead  and  of  lead  in  the  metallic  state.  But  in  the  reverbera- 
tory both  are  detained  in  the  horizontal  flue  and  the  high 


139 


chimney  or  tower.  The  superintendent  of  an  extensive  mining 
locality  assured  me  that  an  ore,  which  by  assay  was  proved  to 
contain  80  per  cent,  of  metallic  lead,  would  afford  74  per  cent, 
in  the  reverberatory  furnace,  and  only  64  per  cent,  in  the 
blast-hearth. 

'^  Notwithstanding  this  weight  of  evidence  against  the 
blast-hearth,  it  is  not  without  its  advantages.  In  inland  si- 
tuations, where  land-carriage  and  consequent  high  price  of 
fuel  and  other  materials  renders  economy  in  these  articles  a 
countervailing  consideration  against  the  smaller  produce  of 
lead,  the  blast-hearth  is  a  resource  not  to  be  contemned. 
When  the  supply  of  ore  is  not  abundant,  a  reverberatory  fur- 
nace would  work  to  a  great  disadvantage:  in  such  case  the 
blast-hearth  is,  of  course,  to  be  preferred. 

**  There  are  some  ores  of  so  refractory  a  nature  that  the 
reverberatory  furnace  is  very  tardy  in  delivering  its  run  of 
lead,  although  at  length  it  gives  such  good  produce:  mean- 
while expenses  are  accumulating.  The  ore  raised  from  what 
in  Flintshire  is  called  a  blue  slone^  which  includes  schist, 
mica-slate,  and  clay- slate,  is  much  more  refractory  than 
what  is  raised  from  a  white  stone,  that  is,  limestone  :  when 
raised  from  ^nt-stone  the  smelting  becomes  exceedingly 
difficult,  and  the  quality  of  the  lead  produced  is  generally 
bad.  In  some  such  cases  the  blast-hearth  has  the  advantage. 
A  remarkable  instance  of  this  kind  occurred  at  the  Wheal- 
Betsy  Mine,  within  five  miles  of  Tavistock,  in  Devonshire. 
The  ore  obtained  in  that  mine  was  refractory,  and  could  with 
difficulty  be  smelted  :  the  reverberatory  furnace,  in  fact,  might 
be  said  to  have  failed.  The  blast-hearth  was  then  tried,  and 
a  produce,  which  corresponded  much  better  with  the  assay, 
was  obtained.  The  ore  was,  however,  partially  desulphurated 
in  a  small  reverberatory,  before  it  was  transferred  to  the 
blast-hearth,  Mr.  Sadler  says  that  two  good  smelters  will 
smelt  at  the  blast-hearth  six  bings  of  good  ore  a  day,  which 
are  equal  to  about  two  tons  eiglit  cwt*,  short  weight,  that  is, 
5376  lbs. 
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'  In  ihe  blast-hearth  process  a  good  deal  of  turf  may  be 
used  in  conjunction  with  coal^  and  thi^  is  a  very  great  advan- 
tage in  bog  districts.  The  black  turf  of  Ireland  is  capable  of 
affording  an  intense  heat,  and  may  yet  contribute  to  prove 
that  our  natural  advantages  are  not  of  less  account  than 
those  of  other  countries.  The  quantity  of  coal  consumed  In 
the  blast-hearth  is  by  much  less  than  what  is  required  for  the 
reverberatory,  and  this  is  one  of  the  chief  recommendations  of 
the  former.  Another  is  the  very  small  comparative  cost  at 
which  a  compact  smelting  establishment  may  be  constructed 
on  the  blast-hearth  principle,  and  which,  nevertheless,  will  be 
capable  of  doing  a  great  deal  of  work.  The  long  horizontal 
flue  may  be  dispensed  with ;  some  lead  in  consequence  will  be 
lost,  but  no  small  outlay  witl  be  saved.  Much  space  is  also 
saved  by  the  blast-hearth,  There  is  a  great  advantage  in 
smelting  on  the  spot  where  the  ore  is  raised ;  expense  may,  in 
certain  localities,  be  saved,  which  would  otherwise  be  incurred 
by  the  transport  of  the  ore  to  one  of  the  great  smelting  esta- 
blishments. The  mine  proprietor  will  thus  have  a  twofold 
source  of  profit.  It  is  not  possible  to  come  to  any  positive 
conclusions  on  the  comparative  advantages  of  the  two  furnaces 
without  taking  into  account  local  circumstances  ;  it  were  an 
attempt  to  compare  things  that  are  not  comparable.  There 
is  a  trite  saying  amongst  smelters  that  *  the  blast-hearth  saves 
coal  and  waste*  lead  ;'  and  although  this  is  true,  yet,  as 
Biahop  Watson  observes,  *  a  great  quantity  of  metal^  ex- 
tracted at  a  great  expense,  may  not  produce  so  much  clear 
profit  as  a  less  quantity  procured  at  an  easier  rate:  there  h  a 
beneficial  limit  between  the  quantity  to  be  obtained  and  the 
expense  attending  the  operation,  which  nothing  but  expe- 
rience can  ascertain.' 

**  On  an  occasion  when  it  was  necessary  for  me  to  come  to 
a  conclusion  on  the  subject  of  this  comparison,  I  made  expe- 
riments intended  to  ascertain  the  quantity  of  lontl  producible 
from  a  given  weight  of  ore,  and  also  the  cost  of  its  production. 
I'he  experiments  were  made  with  every  precaution  1  coald 


think  of  to  insure  accuracy,  and  1  watched  every  step  of  the 
process,  in  order  to  avoid  all  sources  of  mistake  or  uncer- 
tainty. 

**  Two  ores  of  lead,  both  of  them  galenas,  but  very  diffe- 
rent in  their  qualities,  are  found  in  the  valley  of  Glen  mature, 
in  the  county  of  Wicklow ;  one  a  steel-grained,  hard  kind, 
very  refractory  io  the  fire,  taken  out  of  an  exceedingly  hard 
quartz;  the  other  of  a  softer  nature,  more  easily  reducible  to 
the  metallic  state,  and  either  plumose  or  cubical  in  its  frac- 
ture. I  shall  distinguish  these  varieties  by  the  names  of  hard 
and  soft  ores. 

**  A  heap  of  hard  ore,  weighing  one  ton,  was  exceedingly 
well  mixed  with  the  shovel.  A  heap  of  soft  ore,  also  weigh- 
ing a  ton,  was  equally  well  mLxed,  and  kept  separate  from  the 
former.  These  were  intended  to  be  separately  smelted.  The 
blast-hearth  being  tilled  with  its  proper  fuel,  and  now  at  a 
sufficient  heat,  ore  not  taken  from  either  of  the  heaps  intended 
for  the  experiment  was  occasionally  thrown  on  the  fire,  and 
worked  in  the  usual  manner,  until  the  well  of  the  furnace  was 
filled  with  melted  lead,  and  began  to  run  down  the  gutter  of 
the  uproi),  or,  in  technical  language,  until  we  had  a  running 
mmp.  Without  this  precaution,  whatever  lead  would  be  pro- 
cured in  the  subsequent  smelting  process  might  be  attributed 
to  the  greater  or  less  overflow  of  the  sump,  owing  to  greater 
or  less  pressure  of  fuel  on  the  surface  of  the  melted  metal. 
This  method  was  further  corrected  by  ascertaining  the  num- 
ber of  inches  which  the  lead  fell  in  the  sump,  in  each  case, 
after  the  tire  had  been  removed  from  its  surface  at  night. 
Those  who  are  conversant  with  smelting  operations  will 
ftadlly  understand  me.  The  height  and  quantity  of  the  su- 
perincumbent fuel  pressing  on  the  surface  of  the  melted  lead, 
at  the  moment  when  the  sump  began  to  run,  was  accurately 
observed;  so  that  by  leaving  ofl^  with  the  same  quantity  of 
tire,  the  weight  pressing  on  the  melted  lead  was  the  same  as 
at  the  commencement  of  the  process,  and  thus  no  part  of  the 
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lead  produced  could  be  attributed  to  an  undue  overflow  of  the 
sump.  Care  was  also  taken  to  exhaust  the  fuel  burning  in 
the  hearth  of  all  the  lead  furnished  by  the  ore  employed  for 
producing  a  running  sump,  before  any  of  the  ore  to  be  experi- 
mented on  was  thrown  into  the  fire;  and  the  same  caution 
was  observed  in  exhausting  the  fuel  of  its  lead  at  the  conclu- 
sion of  each  experiment.  The  fire  left  at  the  end  of  one  pro- 
cess was  used  as  fuel  at  the  beginning  of  the  next. 

**  All  these  preliminaries  being  arranged,  and  a  running 
sump  established,  ore  from  one  of  the  heaps  was  thrown  on 
the  fire  at  intervals;  lime  was  occasionally  sprinkled  on  to 
thicken  the  slag ;  and  the  smelting  was  continued  in  the  usual 
manner,  with  a  good  blast,  well  circulated,  until  the  whole  ton 
had  passed  through  the  furnace,  and  the  first  run  obtained, 

"  The  slags  were  then  transferred  to  the  slag-hearth,  and 
again  smelted.  The  second  slags  were  neglected,  although 
in  the  great  smeltiiig-houses  they  are  ground  in  a  crushing- 
mill  and  buddled,  and  lead  in  grains  is  obtained  in  remunerat- 
ing quantity.  I  had  not  means  at  my  disposal  for  doing  tbiSy 
and  hence  my  produce  appears  to  a  slight  disadvantage.  The 
ashes  with  which  the  slag-hearth  had  been  filled  were  bud- 
died,  and  some  lead  in  small  lumps  procured.  Both  heaps  of 
ore,  viz.,  the  soft  and  the  hard,  were  subjected  to  the  same 
treatment^  and  their  lead  extracted. 

*«  I  now  proceed  to  state  the  cost  of  smelting  one  ton  (of 
2240  lbs.)  of  refractory  ore,  cut  from  a  hard  rock,  laid  down  at 
the  blast^hearth. 


Coals,  carriage  Included  r2  cwt.),     .     ,     ,     .     3 
Coke,  &c.,  .  ... 

Lime  (2  cwt.),     .  ....... 

Turf  (166  sods), 

Wages  of  orc-sraelU;r,  at  13*.  per  ton  of  lead, 
Wages  of  slag-smelter,  at  70*.  per  ton  of  lead» 


*. 

d. 

3 

0 

2 

I 

2 

0 

0 

H 

6 

7 

2 

6 

16    9| 
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This  is  the  first  cost  of  materials  and  wag^es  for  producing 

cvi'tA-    qrs.     lbs. 

Ore-lead, 10     0     22 

Slag-lead, 0     2     24 

11     1       4 

Cost  of  smeltiog  one  ton  of  soft  ore  cut  from  a  soft  rock : 

8,     d. 

Coal8(lJcwt,), 1  lOi 

Coke, ,.,20 

Lime  (I  cwt.), 10 

Turf  (123  sods), 0    6 

Wages  of  smelter,  at  12*.  per  ton  of  lead,       .     7     5 
Wages  of  slag-smelter,  at  70^.  per  ton  of  lead,     2    0 

14     9i 

Tlufi  is  the  first  cost  of  materials  and  wages  for  producing 

Cwta.  qrt  Ibi. 

Ore-lead, 12     I     3 

Slag-lead 0     2    5 

12     3     8 
"  The  whole  of  the  produce  may  be  commercially  consi- 
dered as  ore-lead ;  for  the  smelter  is  allowed  to  send  to  market 
one-tenth  of  slag-lead,  yet  it  will  all  rate  as  ore-lead. 

*♦  For  the  sake  of  distinguishing  the  results,  I  caused  the 
two  heaps  of  ore  to  be  smelted  separately.  Had  they  been 
smelted  together  in  a  state  of  mixture  it  is  well  known  that 
the  produce  would  have  been  greater,  and  at  a  less  cost,  as 
one  ore  acts  a  fiux  to  another ;  and  in  the  great  smelting  es- 
tablishments the  practice  is  to  mix  the  different  c|ualitie8. 
The  arithmetical  mean  of  my  two  results  is  12  cwt.  1 2  lbs. 
of  lead  from  one  ton  of  mixed  ore :  but  we  may  take  it  at  least 
I2|cwt.,  or  62^  percent.,  had  they  been  smelted  together, 
at  a  cost  of  15*.  per  ton  of  mixed  ore.  Hence,  to  produce  one 
ton  of  pig«leady  32  cwt.  of  ore  should  have  been  smelted, 


144 


which  would  have  cost,  for  materials  and  wages,  24s.  If  we 
assume  the  price  of  the  mixed  ore  at  £10  per  ton,  tlie  cost  of 
32  cvvt.,  with  that  of  smelting  it*  will  be  £17  4*.,  and  the 
produce  one  ton  of  pig-lead. 

**  We  have  now  to  consider  what  would  be  the  produce  of 
this  ore  had  it  been  smelted  in  the  reverberatory  j  and  first,  it 
is  necessary  to  refer  to  its  assay.  The  assay  masters  adopt 
different  methods :  sometimes  they  use  fluxes ;  sometimes  they 
dry  the  orej  but  the  most  usual  practice,  and  that  most  re- 
lied on  by  the  smelters,  who  purchase  on  the  faith  of  the 
assay»  is  to  test  the  ore  in  the  same  moist  state  in  which  it  is 
brought  direct  from  the  heaps,  and  without  any  flux,  in  order 
that  tlie  assay  process  may  more  nearly  represent  the  process 
of  the  smelter.  I  therefore  adopted  this  last  method.  Ten 
ounces  of  the  mixed  ore  were  melted  in  an  iron  crucible,  and 
treated  in  the  usual  manner.  In  this  process,  all  the  sulphur 
that  the  conjoint  action  of  heat  and  air  is  inadequate  to  expel, 
was  abstracted  by  the  afBiuty  of  the  iron  of  which  the  crucible 
18  made,  and  on  this  account  a  new  crucible  answers  best. 
The  button  of  reduced  lead  weighed  7  oz.  H  dwts.,  or  very 
nearly.  This  would  indicate  75  per  cent,  of  metal,  but  as 
the  assay  produce  is  never  realized  by  the  reverberatory,  the 
actual  return  would  be  about  70  per  cent,  of  lead  ;  and  71  per 
cent,  was  the  average  produce  at  a  great  smelting-house  in 
Wales,  from  ores  amounting  in  the  aggregate  to  36,000  tons. 
At  another  house  the  average  was  75  per  cent.  Other  trials 
returned  67.5  per  cent.,  and  sometimes  only  50.  According 
to  Bishop  Watson,  the  Derbyshire  smel ting-houses  averaged 
but  67  per  cent.  It  is  probably  about  the  truth  to  assume 
that  the  ores  on  which  1  experimented  would  have  fetumed 
70  per  cent,  in  the  reverberatory. 

*•  At  this  rate,  in  order  to  produce  one  ton  of  pig-lead,  it 
would  be  ii«oeiMry  to  smelt  28^  cwt.  of  ore,  which,  at  £10 
per  ton,  would  be  £14  5s,  The  cost  of  smelting  b  Flint- 
•liire,  by  the  reverberatory,  may  be  averaged  at  30f ,  per  ion 
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(2400  lbs.)  of  ore;  hence  the  cost  of  smelting  28^  cwt.  would 
be  £2,  and  the  expense  of  producing  one  ton  of  pig-lead  by 
the  reverberatory  would  be  £16  ds.  The  comparison  stands 
thus : — 

£     s.    d, 
loe  ton  of  pig'lead  obtained  by  the  blast* hearth 

would  cost 17     4     0 

One  ton  of  pig-lead  obtained  by  the  reverberatory     16     5     0 


0  19     0 

"  According  to  this  calculation,  other  things  being  alike, 
pig-lead  obtained  by  the  blast*hearth  would  cost  19*.  per  ton 
more  than  the  same  lead  obtained  by  the  re\rerberatory  fur- 
nace. Such,  at  least,  is  the  result  of  my  trials.  But  in  Mr. 
Sadler's  account  of  lead-smelting  he  states  that  *  two  men  will 
lelt  about  six  bin^s  (5376  lbs.)  of  good  ore  a  day,  and  from 
thence  produce  24  pigs  of  lead,  each  weighing  154  lbs.  ;*  that 
is,  68*7  per  cent  If  this  estimate  be  admitted,  in  order  to 
produce  one  ton  of  pig-lead  we  must  smelt  29^  cwt.  of  ore, 
which,  at  £10  per  ton,  would  cost  £14  17*.  6dr,  its  smelting, 
by  the  reverberatory,  £2  4*.  Zd. ;  and  the  expense  of  pro- 
ducing one  ton  of  pig-lead  would  be  £17  Os,  7d,  The  com- 
parison would  then  stand  thus: 

£    8,    d. 
One  ton  of  pig-lead,  by  the  blast-hearth,  would 

cost, 1707 

One  Ion  of  pig-lead,  by  the  reverberatory,  »     16     5     0 


0  15     7 

**  Thus  the  balance  against  the  blast-hearth  would  be 
3«.  5d»  per  ton  of  lead  less  than  in  my  estimate.  It  is,  there- 
fore, a  true  aphorism  that  the  blast-hearth  saves  coal  and 
wastes  lead.  But  we  must  place  to  its  credit  several  advan- 
u  The  comparatively  small  cost  of  a  blast-hearth,  which 
would  do  all  the  work  of  a  small  mining  concern,  is  to  be  con- 
idered  ;  any  small  house,  with  a  good  chimney,  can  he  made 
vor.  IV,  N 
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to  answer:  I  have  known  smelting,  by  the  blast-hearth,  to  a 
large  amount,  to  be  carried  on  in  one  of  the  streets  of  Dublin* 
We  must  also  remember  that,  by  smelting  on  the  spot  where 
the  ore  is  raised,  much  expense  is  saved  in  the  carriage  of  ma- 
terials and  produce.  And  it  is  a  fact  that  some  refractory  ores 
are  more  easily  smelted  in  the  blast-hearth  than  in  the  rever- 
beratory.  On  the  whole,  there  is  little  use  in  endeavouring 
to  come  to  a  determination  of  the  comparative  merits  of  these 
two  furnaces,  in  the  abstract,  without  reference  to  the  locality. 
The  decision  of  the  question  must  depend  on  the  circumstances 
of  the  place ;  sometimes  one  furnace  will  be  preferable,  some- 
times the  other. 

'*  I  can  adduce  a  case  in  point  of  the  advantageous  em- 
ployment of  a  blast-hearth  at  a  mine  where  the  reverberatory 
furnace  could  not  be  maintained  for  want  of  a  sufficient  sup- 
ply of  ore,  and  the  only  alternative  was  exportation.  When 
the  Glenmalure  lead  mine  (County  Wicklow)  was  in  brisk 
operation  some  years  since,  the  following  were  the  estimatea 
of  smelting  on  the  spot,  and  exporting  it  to  the  nearest  mar- 
ket:— 

£     s.    d. 
Cutting  out  the  ore  from  the  rock,  per  ton,      .     .     3   17     6 

Royalty  (as  it  should  have  been), 110     0 

Dressing,       *« 0160 

Smelting,  by  the  blast-hearth, .0179 

ij      ^^^^^^^». 

7     1     3 

**  The  produce  was  12cwt.  3qrs,  8 lbs.  of  pig-lead;  itt 
carriage  to  Dublin,  \3s.  8^.,  added,  made  its  cost  £7  I4j«  llcf. 
in  Dublin;  but  there  it  was  sold  for  £9  12^-  4</,,  leaving  a 
pro6t  of  £l  17*.  5d.  per  ton  of  ore.  Had  the  same  ore  been 
exported  to  Dee-bank,  the  additional  charge  of  carnage  to 
Wicklow,  storage,  freight,  insurance,  two  commissions,  and 
an  assay,  would  increase  the  first  cost  of  the  ore  to  £7  6m,  4</., 
while  the  price  obtainable  at  Dee-bank  was  but  £8  1 7i.  Gr/. : 


ur 

the  proBt  would  therefore  be  £1  I U.  2e/.,  leaving  a  balance 
in  favour  of  smelting  the  ore  by  the  blast-hearth  of  6s,  3d, 
per  ton  of  ore,  or  an  increased  profit  of  nearly  17  per  cent.  If 
Mr  Sadler's  estimate  be  adopted,  the  balance  would  be  three 
tiroes  this  sum. 

"  On  the  whole,  1  think  it  fair  to  conclude  that  the  rever- 
beratory  furnace  makes  larger  returns  of  lead ;  that  where  the 
produce  of  ore  is  inadequate  to  the  supply  of  a  reverberatory 
furnace,  or  where  the  cost  or  carriage  of  fuel  and  other  mate- 
rials is  high,  the  blast-hearth  is  not  without  its  advantages ; 
that  it  is  in  vain  to  inquire,  in  the  abstract,  which  is  the  more 
profitable  furnace^  as  the  decision  of  the  question  entirely  de* 
pends  on  the  circumstances  of  the  locality/' 


April  24th,  1848. 

REV.  HUMPHREY  LLOYD,  D,  D.,  President, 
in  the  Chair. 

The  Rev.  Charles  Graves  made  a  communication  respecting 
Mathematical  Expressions  for  Hypothetical  and  Disjunctive 
Propositions. 

Adopting  the  principles  and  notation  furnished  by  Mr. 
Boole  in  his  **  Application  of  Analysis  to  Logic,"  Mr.  Graves 
suggests  that  it  would  be  more  in  accordance  with  the  ordi- 
nary use  of  language  to  express  the  hypothetical  proposition, 

If  A"  be  true,  Y  is  true, 

by  the  equation 

X^Vff,  (1) 

than  by  that  which  Mr.  Boole  has  employed,  viz. 

*(l-y).0.  (2) 

In  the  former  of  these  equations  the  symbol  x  selects  all 
the  cases  in  wiiich  the  antecedent  X  is  true,  whilst  y  selects 

N  2 
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those  in  which  the  consequent  Y  is  true;  and  v  denotes  an 
indetermtnate  symbol  of  election.  The  verbal  enunciation, 
therefore,  of  equation  (I)  is,  that  all  the  cases  of  Che  truth  of 
X  are  included  amongst  cases  of  the  truth  of  Y :  a  statement 
which  resembles  the  proposition,^ — If  A"  be  true,  Y  is  true, — 
more  nearly  than  the  verbal  interpretation  of  equation  (2), 
which  asserts  that  there  are  no  cases  of  the  truth  of  X  in-^ 
eluded  amongst  cases  of  the  falsehood  of  Y, 

It  is  interesting  to  observe  how  readily  the  ordinary  rules 
for  hypotheticals  iow  as  mathematical  consequences  from 
equation  (I),  regarded  merely  as  an  equation  between  commu- 
tative and  distributive  symbols, 

L  Uy  ^  0,  X  =  0. 

2.  If  X  =  0,  it  does  not  follow  that  y  =  0. 

3.  If  X  be  not  =  0,  y  is  not  =  0. 

4.  Uy  be  not  =  0,  It  does  not  follow  that  x  is  not  =  0. 

These  mathematical  results  being  interpreted,  give  the  fol- 
lowing well-known  rules ; 

!.  If  the  consequent  be  false,  the  antecedent  must  be 
false. 

2.  The  falsehood  of  the  antecedent  does  not  prove  the 
falsehood  of  the  consequent, 

3.  If  the  antecedent   be  true,  the  consequent  must  be 
true. 

4.  Tlie  truth  of  the  consequent  does  not  prove  the  truth 

of  the  antecedent. 

The  following  example,  treated  by  Mr  Boole  in  his  book, 
p.  67,  illustrates  the  use  of  the  form  here  proposed  for  the 
equations  of  hypothetical  propositions. 

If  -Y  be  true,  either  y  is  true  or  Z  is  true. 

But  Y  is  not  true. 

Therefore,  if  A'  be  true,  Z  is  true. 

The  foregoing  argument  is  succinctly  expressed  by  means 
of  the  following  equations  : 


U9 

««•  w  (y  +  z  +  tfz) 

y  =  o 

X  -  vz. 

The  immediate  verbal  iiitcrpretalion  of  the  first  of  which  is» 
that  the  cases  in  which  X  is  true  (.r)  are  found  by  taking  (=) 
the  aggregate  of  all  the  cases  in  which  Yand  Z  are  separately 
and  simultaneously  true  (1/  ^  z^yz)^  and  selecting  from  this 
aggregate  according  to  some  tail'  of  election  (u),  the  nature  of 
which  is  not  dejined  in  the  proposition, 

Mr.  Graves  added>  that  he  bad  the  satisfaction  of  learning 
that  bis  suggestion,  with  respect  to  the  mathematical  expres- 
sion of  hypothetical  propositions,  had  met  with  Mr.  Boole's 
approval.  In  fact  that  gentleman  bad  himself  contemplated 
making  the  change  here  proposed,  in  pursuance  of  a  like  hint 
thrown  out  by  Mr.  Graves  in  the  case  of  Categoricals. 


Rev.  Dr.  Todd  read  the  following  extract  from  a  letter 
addressed  to  Dr.  Apjohn,  from  Robert  R,  Cornwall,  Esq.,  of 
KiUucan : 

**  In  digging  round  a  rock  in  one  of  my  fietdsi  for  the 
purpose  of  having  it  blasted,  four  very  old  graves  were  found  ; 
the  bodies  bad  evidently  no  coffins,  but  were  surrounded  on 
three  sides  by  common,  roughs  flat  stones,  set  upright  on  the 
edge.  The  rock  answered  for  the  headstone.  The  graves 
were  hut  three  feet  long,  twenty-two  inches  wide,  and  little 
more  than  two  feet  from  the  bottom  of  the  grave  to  the  grass. 
The  bones  very  much  decayed  and  broken ;  the  top  of  one 
skull,  and  the  face  of  another,  were  all  that  1  could  get  in  any 
way  sound." 


The  President  read  the  following  communication  from 
Mr*  Stewart  Blacker,  upon  an  extraordinary  Rainbow  ob- 
served by  him  on  the  7th  of  March  in  the  north  of  Ireland : 


IM 


**  Car  rick  Blacker,  Forladown^  Co.  Armagh, 
'*  March  7,  1848. 

"My  dear  Pb  ESI  dent, — 1  have  just  observed  a  curious 
rainbow,  which  presented  the  following  appearance,  and  think 
a  note  of  the  occurrence  may  be  iiiterestiog  to  you. 


**  In  the  rough  diagram  I  have  sketched,  a  represents  the 
prinaary  rainbow;  b  the  secondary;  cc  two  spurs,  or  portions 
of  another  bow,  shooting  off  from  the  two  ground  ends  of  the 
primary  bow,  and  joining  the  secondary ;  dd  two  minor  bows, 
composed  of  the  violet  colour  only. 

**  In  the  two  spurs  the  order  of  colours  was  the  same 
as  in  the  primary  bow,  and  not  reversed,  as  in  the  secondary. 
The  whole  was  relieved  against  a  dark,  eastern  sky,  and  very 
vivid  and  intensely  bright  in  colour,  and  perfect  in  form. 
The  hour,  about  a  quarter  to  5  o'clock,  and  the  sun  nearly 
setting,  with  a  smart,  passing  shower.  Of  all  the  rainbows 
I  have  ever  seen,  none  appeared  30  close  to  me. 
*'  Very  truly  your's, 

**  Stewart  Blacicbr/' 

In  a  subsequent  letter  Mr.  Blacker  writes  : 

•*  Between  the  bow  and  the  sun  (which,  as  I  observed  be- 
fore, was  very  bright,  and  near  setting)  was  the  River  Ban, 
swelled  by  the  winter  rains  into  a  large  lake. 

♦*  Do  you  think  the  triple  rainbow  could  possibly  be  ac- 
couDted  for  by  supposing  the  sun's  rays  reflected  from  the 
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expansive  river,  and  thus  striking  the  drops  of  rain  in  another 
direction  ?  The  river  was  in  a  perfect  blaze  of  reflected  light, 
like  a  mirrori  at  the  time;  in  fact,  lesji  endurable  by  the  eye 
than  the  luminary  itself." 

The  President  observed,  that  the  explanation  suggested  by 
Mr.  Blacker  for  this  somewhat  unusual  phenomenon  was  un- 
doubtedly the  correct  one.  In  fact,  the  axis  of  vision^  as 
it  is  called, — or  the  axis  of  the  cone  of  rays  which  form 
the  bow, — is,  in  this  case,  the  line  drawn  from  the  eye  of 
the  spectator  in  the  direction  of  the  sun's  reflected  rays ; 
and  accordingly  the  centre  of  the  arch  is  a  point  as  much 
above  the  horizon,  as  the  centre  of  the  original  bow  is  belom  iL 
The  phenomenon  is  manifestly  the  same  as  if  the  portion  of 
the  circle  of  the  original  bow,  which  is  below  the  horizon,  were 
larned  upwards.  The  arch  of  the  extraordinary,  and  that 
of  the  original  bow,  therefore,  together  form  a  complete  cir- 
cle; the  former  exceeding  a  semicircle  as  much  as  the  latter 
lalla  short  of  it. 

The  President  stated,  that  be  had  found  two  accounts  of  a 
limilar  phenomenon  in  the  early  volumes  of  the  Philosophical 
Transactions:  one  observed  by  Halley  in  16[»8,  on  the  banks 
of  the  River  Dee ;  and  the  other  by  Mr.  Sturges  in  1792,  on 
the  south  coast  of  England.  It  is  strange  that  it  should  not 
have  been  more  frequently  noticed,  seeing  that  the  only  con- 
dition of  its  appearance  (in  addition  to  the  ordinary  conditions 
of  the  common  bow)  is  the  presence  of  a  reflecting  surface — 
such  as  the  sea  or  a  river. 


James  Pirn,  Jun.,  Esq.,  mentioned  a  remarkable  aurora 
leen  by  bim  on  the  IDth  of  last  month,  in  connexion  ivith  the 
obscuration  of  the  moon. 
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May  8lh»  1848. 

REV.  HUMPHREY  LLOYD,  D.  a,  President, 
ill  the  Chair. 

Sir  Robert  Kane  read  the  following  account,  by  the  Rev. 
Professor  Calbn,  of  Maynooth,  on  the  use  and  construction  of 
a  new  form  of  the  Galvanic  Battery  : 

**  In  a  paper  published  in  the  August  Number  of  the 
London  Philosophical  Magazine,  1  described  several  experi- 
ments, which  clearly  prove  that,  as  a  negative  element  of  the 
nitric  acid  battery,  lead  coated  with  chloride  of  gold  or  platina, 
or  with  borax  dissolved  in  dilute  acid,  is  superior  to  platina,  and 
that  cast  iron  is  fully  as  powerful  as  platina.  I  have  since 
oompured,  in  various  ways,  the  power  of  a  cast-iron  battery 
with  that  of  a  Grove's  of  equal  sixe.  The  cast  iron  was  ex- 
cited by  a  mixture  consisting  of  about  four  parts  of  sulphuric 
acid,  two  of  nitric  acid,  and  two  of  nitre  dissolved  in  water. 
The  platina  was  excited  by  equal  parts  of  concentrated  nitric 
and  sulphuiic  acid.  The  zinc  plates  of  both  batteries  were 
excited  by  dilute  sulphuric  acid  of  the  same  strength.  The 
cast-iron  battery  was  considerably  superior  to  Grove's,  in  its 
magnetic  power,  in  its  heating  power,  and  in  its  power  of  pro- 
ducing decomposition.  The  magnetic  effects  of  the  two  bat- 
teries were  compared  by  means  of  a  galvanometer  and  of  a 
small  magnetic  machine.  Grovels  produced  a  deflection  of 
82°;  the  cast  iron  caused  a  deflection  of  85°.  When  the  vol- 
taic currents  of  the  two  batteries  were  sent  simultaneously  in 
opposite  directions  through  the  helix  of  the  galvanometer,  the 
current  from  the  cast-iron  battery  destroyed  the  deflection 
caused  by  Grove's,  and  produced  an  opposite  deflection  of  GO*'. 
In  the  magnetic  machine  the  cast-iron  battery  produced  fifty 
revolutions  in  a  minute  ;  Grove's  produced  only  thirty-five  in 
the  same  time. 

**  The  superiority  of  the  healing  power  of  the  cast-iron 
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battery  was  shown  by  its  fusing  a  steel  wire,  which  Grove's 
only  raised  to  a  dull  rerl  heat.  I  have  been  told  by  persons 
who  tried  the  two  batteries,  that  they  found  the  heating  power 
of  the  cast-iron  battery  to  be  twice  as  great  as  that  of  Grove's. 

**  The  decomposing  powers  of  the  two  batteries  were  com- 
pared by  the  quantities  of  the  mixed  gases  which  they  pro- 
duced during  the  space  of  three  minutes.  The  result  clearly 
established  the  superiority  of  the  cast-iron  battery. 

'*  1  have  tried  various  kinds  of  cast  iron,  and  have  found 
them  all  to  possess  nearly  equal  power.  I  have  got  cast  iron 
plates  containing  oxide  of  chromium;  they  did  not  appear  to 
have  any  advantage  over  common  cast  iron.  Perhaps,  by 
mixing  with  cast  iron  some  of  the  more  negative  elements, 
an  increase  of  power  may  be  obtahied. 

**  Soon  after  l  had  discovered  the  great  electromotive 
power  of  platinized  lead  and  cast  iron,  when  excited  by  nitric 
or  nitro-sulphuric  acid,  I  proposed  to  the  Trustees  of  the  Col- 
lege to  change  our  VVollaston  batteries  into  a  platinized  lead 
or  cast  iron  one.  They  readily  authorized  me  to  expend  the 
sum  required  for  the  change.  After  weighing  well  the  relative 
advantages  of  platinized  lead  and  cast  iron»  I  resolved  on  the 
latter,  principally  because  1  found  that  it  did  not  require  to  be 
platinised.  In  one  of  our  Wollaston  batteries  there  were  300 
fine  plates,  each  four  inches  square,  and  in  the  other  twenty 
plates,  each  two  feet  square.  In  the  two  batteries  the  surface 
of  the  zinc  plates  was  something  more  than  1 13  square  feet ; 
the  copper  surface  was  twice  as  great  as  the  zinc  surface. 
After  mature  reflection  on  I  he  best  form  for  the  new  battery, 
s^nd  on  the  most  convenient  size  of  the  zinc  plates,  1  resolved 
to  get  water-tightf  cast-iron  cells,  rather  than  plates;  to  retain 
the  300  four-inch  plates;  and  to  divide  the  twenty  large  plates 
into  ^20  small  ones,  each  six  inches  square.  1  therefore  or- 
dered 300  porous  celts,  each  four  and  a  half  inches  high,  four 
and  a  half  inches  broad,  and  half  an  inch  wide,  for  the  four- 
inch  plates;  and  320  porous  cells,  each  six  and  a  half  inches 
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hlghj  six  and  a  half  broad,  and  about  aii  inch  wide,  for  the 
six-inch  plates.    I  also  ordered  300  cast*iron,  water-tight  cells, 
each  about  four  and  one-eighth  inches  high,  five  inches  broad, 
and  an  inch  wide,  to  hold  the  small  porous  ceils;  and  320  cast- 
iron  cells,  each  about  six  and  one-eighth  inches  high,  seven 
and  a  quarter  broad,  and  one  and  three-quarters  wide,  to  con- 
tain the  large  porous  cells.     The  new  battery  then  was  ta 
consist  of  620  voltaic  circles,  in  which  the  entire  zinc  sur- 
face would  be  113  square  feet,  and  the  surface  of  cast  iron 
would  exceed  226  square  feet;  but  on  account  of  several  dis* 
appointments  1  have  been  obliged  to  be  content  for  the  pre- 
sent with  577  voltaic  circles,  containing  ninety-six  square  feet 
of  zinc,  andabout  200  square  feet  of  cast  iron.   In  this  battery, 
which  was  exhibited  in  the  College  on  the  7th  of  the  last' 
month,  there  were  300  cast-iron,  water-tight  cells,  each  con- 
taining a  porous  cell  and  zinc  plate  four  inches  square;  110 
cast-iron  cells,  each  holding  a  porous  celt  and   zinc  plate  six 
inches  by  four ;  and   177   cast-iron  cells,  each  containing  a 
porous  cell  and  a  zinc  plate  six  inches  square.     The  zinc 
plate  of  each  circle  was  placed  in  a  porous  cell,  and  the  latter 
in  a  cast-iron  cell.  The  inside  of  each  cast-iron  cell  was  about 
a  quarter  of  an  inch  wider  than  the  exterior  of  its  porous  cell. 
Slips  of  sheet  copper  about  an  inch  broad  and  two  and  a  half 
inches  long,  were  soldered  to  each  cast-iron  cell,  and  to  each  of 
the  320  stx-inch  zinc  plates.   The  four-inch  plates  were  already 
furnished  with  screws  and  nuts.    Each  iron  cell  was  connected 
by  a  binding  screw  with  the  next  zinc  plate.     The  iron  cells 
were  kept  in  an  upright  position  in  nine  wooden  frames,  which 
were  placed  on  wooden  supports  nearly  three  feet  high.    The 
battery  was  charged  by  pouring  into  each  cast- iron  cell  a 
mixture  containing  about  twelve  parts  by  measure  of  concen- 
trated nitric  acid,  and  eleven  and  a  half  parts  of  double  recti- 
fied sulphuric  acid  ;  and  by  filling  to  the  proper  height  each 
porous  cell  with  dilute  nitro-sulphuric  acid,  consisting  of  about 
five  parts  of  sulphuric  acid,  two  of  nitric,  and  forty-five  of 
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water.  In  charging  the  entire  battery  we  used  about  four- 
teen gallons  of  nitric  and  sixteen  of  sulphuric  acid*  I  abstained 
from  using  the  solution  of  nitre  through  an  apprehension  that 
it  would  cause  the  exciting  mixture  in  the  cast-iron  cells  to 
boil  over,  I  know  not  whether  this  apprehension  is  well 
founded  ;  but  I  know  that  when  ten  or  more  cells  are  employed, 
the  exciting  fluid  in  the  cast-iron  cells  will  soon  boil  over,  and 
produce  nitrous  fumes,  if  it  does  not  contain  one  quarter  of  its 
bulk  of  nitric  acid. 

**  i  have  found  by  experiment  that  a  cast-iron  battery  is 
about  fifteen  times  as  powerful  as  a  Wolkston  battery  of  the 
same  size,  and  nearly  as  powerful  and  a  half  as  Grove's. 
Hence  our  new  cast-iron  battery,  in  which  there  are  ninety- 
six  square  feet  of  zinc,  is  equal  in  power  to  a  VVollast6n  bat- 
tery containing  more  than  1400  square  feet  of  zinc,  or  more 
than  13,000  four-inch  plates,  and  to  a  Grove's  containing  140 
square  feet  of  platina.  Now  the  battery  made  by  order  of 
Napoleon  for  the  Polytechnic  School^  which  was  the  largest 
:einc  and  copper  battery  ever  constructed,  contained  only  about 
600  square  feet  of  zinc ;  and  the  most  powerful  Grove's  of 
which  I  have  seen  an  account  did  not  contain  twenty  square 
feet  of  platina.  Hence  the  cast-iron  battery  belonging  to  the 
College  is  more  than  twice  as  powerful  as  the  largest  Wollas- 
ton,  and  seven  times  as  powerful  as  the  largest  Grove's  ever 
constructed » 

**  1  shall  now  describe  a  few  of  the  experiments  which  were 
made  with  our  large  cast-iron  battery  on  the  7th  of  the  last 
month.  The  first  experiment  consisted  in  passing  the  voltaic 
current  through  a  very  large  turkey,  which  was  instantly 
killed  by  the  shock.  The  craw  of  the  turkey  was  burst,  and 
the  hay  and  oats  contained  within  it  fell  to  the  ground.  In 
order  to  give  the  shock,  a  piece  of  tin-foil,  about  four  inches 
square,  was  placed  under  each  wing  along  the  sides  of  the 
turkey,  which  were  previously  stripped  of  their  feathers,  and 
moistened  with  dilute  acid.     The  tin-foil  was  kept  in  close 
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coutact  with  tbc  skin  by  pressing  the  wings  against  the  sidi 
The  person  who  held  the  turkey  had  a  very  thick  cloth  be- 
tween each  hand  and  the  wing,  in  order  to  save  hinn  from  the 
shock.  As  soon  as  the  wire  from  the  zinc  end  of  the  battery 
waH  put  in  contact  with  the  tin-foil  under  one  wing,  sparks 
were  given  by  the  tin-foil,  and  shocks  received  by  the  tur- 
key, before  the  connexion  was  made  between  the  negative 
end  of  the  battery  and  the  tin-foil  under  the  other  wing,  al- 
though the  negative  and  positive  ends  of  the  battery  were  on 
tables  nearly  three  feet  high,  and  three  feet  asunder. 

**  When  a  copper  wire  in  connexion  with  the  negative  end 
was  put  in  contact  with  a  brass  ring  connected  with  the  zinc 
end  of  the  battery,  a  brilliant  light  was  instantly  produced. 
The  tt)pper  wire  was  gradually  separated  from  the  brass  ring 
until  the  arc  of  light  was  broken.  The  greatest  length  of  the 
arc  was  about  five  inches.  As  soon  as  the  connexion  was 
made  between  the  opposite  ends  of  the  battery  by  the  copper 
wire,  which  was  a  quarter  of  an  inch  thick,  and  about  five 
feet  long,  a  loud  noise  was  produced  by  the  combustion  of 
the  solder  which  fastened  some  of  the  copper  slips  to  the 
zinc  plates.  1  immediately  went  to  the  part  of  the  battery 
from  which  the  noise  proceeded,  in  order  to  try  whether  the 
connexion  between  the  cast-iron  cells  and  zinc  plates  wat 
broken  ;  I  found  one  slip  of  copper  detached  from  the  zinc 
plate  to  which  it  had  been  soldered.  There  were  probably 
others  disconnected  with  their  zinc  plates,  but  I  did  not  find 
them.  The  result  of  this  experiment  showed  that  the  turkey 
conducted  only  a  part  of  the  current  circulated  by  the  battery, 
for  the  current  which  killed  the  turkey  produced  no  combus- 
tion of  the  solder  by  which  the  copper  slips  were  attached  to 
the  zinc  plates. 

**  We  next  tried  the  ignition  of  charcoal  points.  We  were 
not  able  to  determine  the  length  of  the  arc  of  light  between 
them :  for  before  Sir  Uobert  Kane  had  time  to  separate  them, 
they  were  burned  away.   The  light  was,  of  course,  most  briU 
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liant :  the  charcoal  scintillated  like  steel  or  iron.  1  never 
before  observed  these  scintillations  in  the  combustion  of  char- 
coal. Coke  points  were  also  ignited,  and  a  most  intense  light 
produced;  but  during  the  experiments  with  the  coke  points 
the  circuit  was  interrupted  in  consequence  of  the  fracture  of 
one  of  the  porous  cells,  which  caused  the  dilute  and  concen- 
trated acids  to  mingle  together,  and,  consequently,  to  boil 
over,  until  the  porous  and  cast-iron  cells  were  nearly  emptied* 
Notwithstanding  this  interruption  of  the  circuit,  the  arc  of 
light  between  the  coke  points  was  about  an  inch  long,  and 
the  heat  of  the  fiame  deflagrated  a  file. 

**  1  had  arrangements  made  for  a  long  series  of  experi- 
ments on  the  decomposing  power  of  the  voltaic  current,  and 
of  voltaic  heat,  and  on  the  illuminating  power  of  the  various 
kinds  of  voltaic  light,  but  these  experiments  I  was  obliged  to 
omit,  through  fatigue,  exhaustion,  and  bad  health.  I  have 
since  tried  the  illuminating  power  of  the  light  produced  by 
the  ignition  of  coke  points ;  and  for  the  gas  microscope  and 
polariscope  have  found  it  far  superior  to  the  oxy hydrogen 
lime  light.  With  good  coke  points,  abundant  light  for  the 
microscope  and  polariscope  may  be  obtained  from  a  battery 
containing  twenty-five  cast-iron  cells,  and  as  many  zinc  plates, 
each  two  inches  by  four  ;  if  the  coke  be  not  very  good,  forty 
plates  will  be  required.  When  an  iron  cell,  two  and  a  half 
inches  wide  and  four  inches  high,  is  large  enough  to  contain 
between  it  and  the  porous  cell  nearly  a  wine-glassful  of  the 
concentrated  acids,  the  battery  will  work  with  undiminished 
power  for  about  three  hours  without  any  additional  acid.  If 
the  cell  containing  the  zinc  plates  be  small,  it  will  be  neces- 
sary  to  pour  in  a  little  dilute  acid  every  half  hour.  I  have 
got  the  lime  light  by  igniting  the  mixed  gases  as  they  were 
produced  by  the  decomposition  of  water,  and  throwing  the 
Same  on  lime. 

•*  Maynooth  College^ 
"vi/?n7(j,  1848." 
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Professor  Harrison  read  a  paper  on  ihc  Anatomy  of  tha 
**  Lachrymal  Apparatus"  in  the  Elephant. 

**  In  no  part  of  the  animal  economy  has  more  curious  and 
interesting^  diversity  been  displayed  than  in  the  structure  and 
arrangement  of  the  several  *  tutamina  oculi,'  which  constitute 
the  lachrymal  and  palpebral  apparatus.  In  aquatic  being* 
the  surrounding  element  renders  these  appendages  in  general 
unnecessary,  and  therefore,  among  them  they  are  almost 
universally  dispensed  with,  although  we  occasionally  meet 
with  some  part  of  them  in  a  rudimentary  form;  thus  amon^ 
the  Cephalopodous  MoUusca*  the  Octopus  has  the  voluntary 
power  of  drawing  the  skin  over  the  front  of  the  eye,  and  in 
other  species  it  is  continued  over  this  organ.  Among  the 
Gasteropods,  the  well-known  tentacles  in  the  limax  admit  ofj 
the  eyes  being  retracted  within  the  cutaneous  tube,  like  the 
inversion  of  the  finger  of  a  glove,  and  are  thus  protected  from 
external  injury. 

**  In  Fish  the  lachrymal  apparatus  is  wholly  absent,  and  the 
palpebral  most  generally  so  ;  hut  in  some  the  skin  passes  over 
the  forepart  of  the  eye,  withont  forming  any  fold  ;  in  others, 
there  are  alight  duplicatures,  more  like  eye-brows  than  true 
palpebrse ;  many  of  the  osseous  fishes  have  a  small  vertical 
fold  at  each  canthus  which  can  form  a  partial  covering,  and. 
in  the  Tetraodon  Mola  the  eye  can  be  completely  covered  by 
an  eye-lid  which  has  a  circular  aperture  capable  of  beings 
closed  by  a  sphincter  mu&ele,  and  opened  by  five  radiating 
muscles  attached  to  the  bottom  of  the  orbit.  (Cuvier's  AnaU 
Comp,y  torn,  ii,  p.  434.) 

''  In  the  Reptilta  both  the  lachrymal  apparatus  and  the 
palpebr»  arc  present,  but  very  differently  modified  in  the  dif- 
ferent classes.  In  Birds  the  whole  arrangement  is  most  com^ 
plete,  there  being  three  palpebrse,  a  lachrymal  apparatus,  and 
the  gland  of  Harder. 

"  In  Mammalia  there  is  great  diversity  in  respect  to  these 
In  Man  and  Quadnimana  the  pnlpebrte  arc  very  per- 
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feet,  aUo  the  secreling  and  excretirig  lacbrymiil  apparatus, 
but  there  is  no  third  eye-lid,  although  the  fold  of  conjunctiva 
at  the  inner  canthus,  **  plica  semiluimns,"  is  rudimental  of 
it,  and  there  is  no  Harderlan  gland.  In  quadrupeds  the 
third  lid  is  superadded;  generally  contains  a  cartilage, consis- 
tent and  elastic;  connected  with  this  lid  is  the  Harderian 
gland. 

**  I  shall  confine  my  observations,  on  the  present  occasion, 
to  the  condition  of  these  organs  in  the  elephant.  This  animal, 
il  is  well  known,  is  furnished  with  a  highly  developed  middle 
eye-lid,  or  **  membrana  nictitans,"  the  anatomy  of  which, 
however,  I  do  not  find  has  been  correctly  or  fully  described 
by  authors. 

"  Camper's  account  of  it  is  (torn,  ii,  p.  137) :  *  The  third 
eye-lid,  very  thick  and  fleshy,  moves  obliquely  towards  the 
external  angle  of  the  e^^e,  as  in  Ruminants ;  the  motion  is 
ilirected  by  two  muscles^  not  found  in  any  other  quadruped. 
The  first,  which  serves  to  draw  the  membrane  over  the  eye, 
is  attached  obliquely  to  the  inferior  edge  of  the  orbit,  at  a 
considerable  distance  from  the  outer  angle.  The  second 
muscle,  which  may  be  regarded  as  the  antagonist  to  the  for- 
mer, retracts  this  organ  towards  the  inner  angle.' 

"  In  the  Encyclopedic  Metbodique,  by  Vicq  d'Aiyr  and 
H.  Cloquet  (torn.  iii.  p.  187):  *  The  third  eye-lid  presents 
two  strong  muscles:  the  elevator  penetrates  deeply  into  the 
orbit,  beneath  the  inferior  oblique  muscle,  to  be  attached 
near  the  optic  hole ;  the  other  muscle,  destined  to  retract  this 
membrane,  fixes  the  anterior  angle  of  the  corresponding  fibro- 

irtilage  to  the  internal  part  of  the  circumference  of  the 
orbit/ 

**  In  Todd's  Cyclopedia  of  Anatomy,  (Art.  •  Pacchyder- 
mata,'  p.  876,  by  R.  Jones),  the  author  observes ;  *  The 
third  eye-lid  is  very  largely  developed  in  the  elephant,  and 
can  be  drawn  over  the  eye-ball  to  a  considerable  distance  to- 
rards  the  outer  angle   of  the  eye.     1 1  is  provided  with  two 
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by  two  muscles,  the  guadratuSi  which  forms  a  loop  or  pulley, 
through  which  the  long"  tendon  oi  i\\Q  pyramidal  passes  in  iu 
course  to  the  membrane;  by  the  joint  action  of  these  two 
muscles  tliis  curtain  is  drawn  with  great  velocity  over  the 
cornea,  while  its  elasticity  again  restores  or  retracts  it  to 
the  inner  canthus,  the  moment  the  muscles  and  the  tendon 
are  relaxed.  In  the  elephant  the  same  agencies,  namely, 
two  muscles  and  an  opposing  elastic  force,  are  employed, 
though  somewhat  differently  modified, 

**  I  may  here  briefly  advert  to  the  middle  eye-lid  of  the 
horse,  one  of  the  Pacchydermata  :  it  consists  of  a  true  carti- 
lage enclosed  in  a  conjunctival  fold,  as  in  the  elephant;  it  is, 
however,  thinner  and  weaker,  the  pedicle  is  flat  and  thin,  and 
imbedded  in  fat ;  this  latter  substance  is  collected  into  a  large 
oval  mass,  surrounded  by  a  fine  but  distinct  capsule,  which  is 
connected  to  the  adipose  and  cellular  tissue  in  the  orbit,  and 
which  possesses  some  elasticity :  an  expansion  from  the  su- 
perior and  internal  recti  muscles  is  also  attached  to  it.  The 
eye  in  this  animal  is  furnished  with  a  powerful  *  retrahens  or 
suspensorius  muscle/  which  extends  from  the  optic  foramei 
around  the  optic  nerve,  and  is  inserted  into  the  sclerotic  coat/ 
When  this  muscle  retracts  the  eye,  the  ball  of  fat  slips  for- 
ward, and  the  cartilage  and  conjunctival  fold  shoot  forward 
and  outward  ;  the  eye  at  the  same  time  is  adducted  by  the 
internal  rectus,  which  also  presses  forward  the  fat  ball  and 
the  nictitating  cartilage,  and  thus  a  great  portion  of  the  cor> 
nea  becomes  covered  or  swept  over  by  the  third  eye-lid,  but 
never  to  the  same  extent  as  in  the  elephant,  where  there  are 
the  two  proper  nietitator  muscles*  In  the  latter,  also,  then^^ 
IS  no  retrahens  muscle,  but  the  long  and  slender  optic  nerve 
is  surrounded  only  by  cellulo-elastic  tissue,  which  extent 
from  the  apex  of  the  orbit  to  a  considerable  bulbous  swelling' 
around  the  entrance  of  the  nerve  into  tlie  eye  ;  this  bulb  ap- 
pears composed  of  fibrous,  cellular,  and  venous  tissues.  The 
of  this  retrahens  muscle  in  the  elephant  entails  the 
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necessity  of  a  latftlly  different  mechanical  arrangoment  for  the 
third  eye-lid,  from  that  which  exists  in  such  a  simple  form  in 
the  horee. 

*«  In  the  elephant  the  gland  of  Harder  is  very  large,  of 
an  ovalj  flattened  form,  placed  at  the  inner  and  anterior  part 
of  the  orbit,  and  quite  distinct  from  the  syrrouoding  adipose 
and  cellular  tissue  ;  its  duct,  about  an  inch  and  a  half  long, 
runs  parallel  to  the  pedicle  of  the  cartilage,  and  opens  behind 
the  root  of  the  nictitating  membrane  by  a  distinct  foramen,  large 
enoagh  to  admit  a  common  probe.  The  caruncula  lachry- 
maJis  is  also  large,  a  proof  that  this  body  is  not  to  be  re- 
garded in  other  animals  as  the  analogue  of  Harder's  gland, 
but  rather  as  a  part  of  the  system  of  Meibomian  or  ciliary 
follicles.  The  true  lachrymal  apparatus  is  absent  in  the 
elephant;  a  few  red  granules  or  mucous  glands  beneath  the 
conjunctiva  in  the  superior  external  palpebral  sinus  alone  in- 
dicate its  usual  site ;  there  are  no  lachrymal  puncta,  ducts, 
or  sac.  The  highly  developed  middle  cye-lid,  with  the  liar- 
derian  gland,  supply  the  place  of  this  apparatas.  In  the 
horae  the  lachrymal  gland  is  present,  also  the  puncta,  ducts, 
and  sac,  but  the  Harderian  gland  is  rather  a  follicular  scries 
entangled  in  the  fat  bail,  and  opening  by  several  fine  ducts  on 
the  ocular  surface  of  the  nictitating  cartilage.  In  the  bird 
the  Harderian  gland  is  very  large  and  distinct,  as  also  the 
lachrymal,  and  there  is  a  slit-like  passage  for  the  secretions 
to  flow  into  the  nose. 

•'  It  it  unnecessary  here  to  allude  to  the  temporal  glands, 
which  are  peculiar  to  the  elephant,  as  they  have  no  connex- 
ion whatever  with  the  palpebral  apparatus ;  their  secretion 
is  probably  odoriferous,  and,  like  that  of  the  larmiers  or  infra- 
orbital sacs  in  the  antelope  species,  has  some  connexion  with 
the  sexual  functions* 

«'  There  is  one  peculiar  feature  in  the  anatomy  of  the 
orbit  of  the  elephant,  which  1  think  worthy  of  demonstrating 
on  the  present  occasion,  though  unconnectetl  with  the  lachry- 
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socketjoint  to  die  extremity  ofa  long  and  flexible  cervical  spine, 
can  rotate  freely,  ami  the  animul  can  look  around »  and  even 
see  an  object  behind  it,  without  changing  the  position  of  its 
body.  Whoever  has  carefully  observed  the  living  elephant 
must  have  been  struck  with  the  peculiar  expression  of  his 
small  but  clear  and  brilliant  eye,  moving  freely  in  every  di- 
rection;  he  glances  at  the  spectator  with  a  sort  of  suspicious 
scowl,  views  him  steadily,  observes  and  follows  his  motions 
merely  by  the  rolling  of  his  eye-ball,  without  any  change  in 
the  position  of  hts  head  or  of  his  body/' 


KXPtANATlON  OF  FLATB. 

FtGUas  I- — View  of  the  posterior  or  ocular  surface  of  the 
eye-lids  and  memb.nictitans.  L  Upper  eye-lid;  2,  Levator 
muscle  of  ditto;  3.  Palpebral  fissure ;  4.  Membrana  nictitans, 
or  third  eye-lid ;  5.  Lower  eye-lid;  6.  Harder's  gland;  7.  Duct 
of  ditto,  opening  on  the  ocular  surface  of  the  memb.  nict< ; 
8.  Nictitating  cartilage;  0  and  10.  L^pper  and  lower  nicti- 
tator  muscles  ;   I  L  Orbicularis  palpebrarum. 

Fig  L  RE  1 L — Nictitatimj  membrane,  cartilage^  and  muscles^ 
removed,  1.  Cartilage,  its  long  pedicle;  2,3.  Superior  and 
inferior  nicti tator  muscles  ;  4.  Elastic  tissue  attached  to  pe- 
dicle of  cartilage ;  5.  Membrana  nictitans,  enclosing  the  thin 
expansion  of  the  cartilage  ;  6,  Opening  of  Harder's  duct. 

FtODRE  II L — Glol}€  of  the  eye  and  muscles  of  the  orbit. 
L  Levator  palpebrte  sup.  ;  2.  Sup.  rectus  ;  3.  Sup.  oblique; 
4,  Inter  rectus;  5,  Infer,  rectus;  G.  Optic  nerve,  long  and 
slender;  T.  Infer,  oblique;  8«  Exter. rectus;  0.  Second  exter. 
rectus,  or  reirahens  orbitie  anguli  cxtcnii,  inserted  into  10. 
Fibrous  mass  at  the  outer  canthus  of  the  orbit ;  II.  Globe  of 
tho  eye;  12,  Bulb  surrounding  the  entrance  of  the  optic 
nerve. 


Sir  Robert  Kane  presented,  on  behalf  of  the  Hon.  Skef- 
fington  Daly,  a  cinerary  urn  found  near  Alhenry. 
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May  22,  1848. 

IlliV,  HUMPlUiEY  LLOYD,  D.  D.,  Presidbnt, 

ill  the  Chair, 

On  the  recommendation  of  the  Council,  it  was 
Resolvbd, — That  the  sum  of  Bfty  pounds  be  placed  at 

the  disposal  of  the  Committee  of  Antiquities,  for  the  purchase 

of  articles  for  the  Museum. 


The  Secretary  presented,  on  behalf  of  Maurice  O'Connell, 
Esq.,  two  larg^e  bronze  axe-heads,  founds  with  nine  others,  near 
Derrynanc  Abbey.  Also  a  bronze  spear-head  and  gold  ring-, 
found  at  the  cutting  oi  turf  in  the  island  of  Valencia,  in  June, 
1837,  within  about  four  feet  of  the  surface,  and  at  a  distance 
from  one  another  of  about  three  feet.  The  ring,  when  foundf 
was  as  pure  in  the  colour  as  when  wrought,  but  the  spear  was 
covered  with  a  greenish  scurf.  In  the  socket  of  the  spear 
was  a  handle,  of  about  five  feet  long,  and  of  the  substance  of 
a  common  hand  stick,  which  went  to  dust  when  stirred.  Where 
they  were  found  was  within  about  forty  perches  of  the  har* 
hour. 


Mr.  Maurice  O'Conncll  communicalcd  the  following  ac- 
count of  the  discovery  of  the  other  antiquities  presented  by 
him  to  the  Museum  : 

**  The  two  bronze  battle-axes  were  found  about  the  year  1840, 
in  the  bed  of  the  Carhen  River,  barony  of  Iveragh,  and  county 
of  Kerry,  within  about  two  hundred  yards  of  Carhen  House,  the 
birth-place  of  my  father.  By  his  directions  works  were  being 
carried  on  to  change,  in  some  places,  and  confine  in  others, 
the  course  of  the  river,  with  the  intention  of  taking  in  a  con- 
siderable tract  which  was  overflowed  at  high  water.  At  one 
place  the  altered  course  was  taken  through  a  channel  between 
a  small  *' corcass"  and  the  mainland.     In  the  centre  of  this 
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cliannel  stood  a  large  and  apparently  solid  rock,  which  was 
used  as  a  sort  of  stepping-stone  in  crossing  into  and  from  the 
corcass.  This  it  was  necessary  to  remove,  in  order  to  give  a 
su6Bcient  breadth  to  the  channel.  While  some  of  the  men 
were  boring  the  upper  part  for  blasting,  a  stander-by  observed 
a  small  crevice  in  the  side  of  the  rock,  into  which  he  thrust  a 
crow-bar,  and,  finding  that  he  could  move  the  upper  part  of 
the  rock,  which  formed  a  kind  of  slab,  he  pointed  it  out  to  the 
other  workmen.  In  a  few  minutes,  by  employing  more  crow- 
bars, they  dislodged  the  upper  slab.  Underneath  and  in  the 
middle  of  the  lower  portion  of  the  rock  a  hollow  space  was 
found,  in  the  centre  whereof  was  a  heap  composed  partly  of 
ashes,  partly  of  small  bones;  but  arranged  in  a  circle  round 
the  heap,  with  their  broad  edges  outwards,  were  ten  or  eleven 
bronze  axes  of  various  sizes.  Those  I  have  presented  are  the 
largest  and  roost  remarkable.  The  bones  generally  crumbled 
into  dust  on  being  touched,  but  some  portions  were  in  a  suf- 
icienily  sound  state  to  bear  removal.  My  father  had  these 
:amined  by  a  surgeon,  who  stated  that  they  were  not  human 
bone§  but  those  of  deer.  The  ashes  were  wood  ashes.  There 
ts  no  tradition  of  any  kind  which  can  give  a  clue  to  the  time 
or  occasion  of  the  placing  of  these  axes,  nor  was  there  even  the 
•lightest  suspicion  of  the  existence  of  the  kist  in  which  they 
were  found,  as  the  rock  exteroalJy  appeared  to  be  quite 
solid/' 


Edward  J.  Cooper,  Esq.,  communicated  the  following 
letter  from  Mr.  Graham,  his  principal  assistant  at  the  Mar- 
kree  Observatory,  containing  the  Elements  of  the  new  Planet 
Aletisf  recently  discovered  by  that  gentleman. 

**  Observatory,  Wth  May,  \^A^{Noon), 
••  SiH,— 1  have  just  obtained  a  first  approximation  to  the 
elements  of  »  Metis/     I'he  following  observations  were  made 
ihe  bases  of  the  calculations  : 
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G. 
April  26541 140 

30-569109 
May     5-478479 


A  pp.  a  App.  ? 

223'='52'36  -2  -  r2^3r37"-9  Markree. 
222  52   3  3  20  44  -I  Reg.  Park, 

221  37  44  -7  7  44  -9  Markree. 


"  The  results  are : 

1848,  April  30  0.     (Greenwich  mean  time.) 

Mean  anomaly 129^50     1-79 

Perihelion  on  orbit  ....  75    38     4  '45 

Node 68    23  40 '05 

Inclination 6    36  31  08 

Angle  of  eccentricity  .     .     .  13    41    11 '91 

Log.  seroiaxis  major     ,     .     .  0*3823490 

Mean  daily  motion       .     .     .  947 '2904 
Time  of  Revolution,  1368  days. 

*'  For  the  middle  place  this  gives  the  differences  (calcu- 
lation minns  observation)  -  0*03  in  longitude,  and -0  01  in 
latitude. 

**  Of  course  the  result  from  so  small  an  interval  of  time  can 
only  be  regarded  as  a  fough  approximation.  I  only  give  th« 
tenths  and  hundredths  of  seconds,  as  what  I  actually  obtaiuetf, 
and  as  what  I  used  in  checking  the  result. 

**  Mr.  Hind  very  opportunely  and  kindly  sent  me  two  ob- 
servations which  he  made  on  April  3D  arid  May  1.  I  was 
particularly  desirous  to  get  observations  on  those  nights, 
but  failed,  on  account  of  the  weather.  His  observations 
seemed  to  agree  admirably,  and  I  had  no  hesitation  in  adopt- 
ing one  of  them  in  my  calculation.  My  own  observations 
were  taken  with  especial  care,  by  both  great  Equatorial  and 
Meridian  Circle,  on  both  nights.  On  the  whole,  I  trust  there 
is  no  material  error  in  the  elements  im  given  above. 

**  1  have  the  honour  to  be,   Sir, 
*'  Your  very  affectionate  and  humble  Servant, 


"  A.    GllAHAM. 


«*  Edward  J.  Cooper,  Esq:* 
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Sir  William  R.  Hamiltoti  hiindedii)  the  fallowing  diagram, 
Tepresenting  (rudely)  the  manner  in  which  the  planet  Metis 
was  seen  on  April  28,  1848,  in*an  inverting  telescope: 


€ 

d 

m 

/>•  [Metit.) 

*a 

V 

Oo  April  30,  1848,  the  other  seven  stars,  ct,  6,  c,  rf,  e,^$r, 
of  this  group,  retained  their  respective  positions ;  but  the 
planet  Metis  had  withdrawn  from  the  position  /j,and  had  left  the 
(circular) yff/cf  indicated  above,  in  the  direction  of  the  arrow. 

The  planet  was  thus  seen  at  the  Observatory  of  Trinity 
College,  Dublin,  in  consequence  of  information  from  the  dis- 
coverer, Mr.  Graham,  principal  assistant  to  E.J.  Cooper,  Esq. 


Mr.  Donovan  read  a  paper  "On  several  Improvements 
in  the  Construction  of  the  Galvanometer;  on  Galvanometers 
generally  ;  and  on  a  new  Instrument  for  measuring  and  ascer- 
taining the  Distribution  of  Magnetism  in  Needles  intended 
to  be  astatic,  and  for  communicating  to  them  greater  sensi* 
bility*" 

The  galviuiomcter,  in  the  present  day,  has  become  a  most 
important  instrument  of  research,  whether  it  be  considered  as 
a  meii&ure  of  electricity  or  of  heat.  In  the  latter  capacity  it 
fuice^s  all  others  in  sensibility,  and  the  promptness  of  its  in- 
dSciiJons.  But  the  construction  at  present  in  use  is  liable  to 
the  interference  of  circumstances  which  lessen  its  sensibility, 


^^ 


wo 


and  occasionally  lead  to  errors  of  no  small  magnitude.  The 
errors  of  construction  were  described  by  Mr,  Donovan,  and 
shown  to  be  of  such  kind,  that,  in  the  attempt  to  preserve 
sensibility,  we  sacrifice  it  by  introducing  a  new  source  of  de- 
ception. A  method  of  remedying  these  errors  without  such 
a  sacrifice  was  pointed  out.  Exceptions  were  taken  against 
the  method  at  present  in  use  for  placijig  the  galvanometer  in 
the  magnetic  meridian  ;  it  was  stated  to  be  altogether  inade- 
quate ;  and  remarks  were  made  on  the  influence  of  this  error 
on  the  indications  of  the  instrument.  An  improvement  in  the 
galvanometer  in  this  respect  was  described. 

Galvanometers,  as  at  present  constructed,  possess  cither 
too  much  or  too  little  directive  power:  in  the  former  case  they 
are  insensible  to  weak  forces;  in  the  latter  they  fail  to  indicate 
strong  ones,  because  the  maximum  effect  is  produced  by  very 
feeble  sources  of  power*  The  new  galvanometer  contains 
dificrent  provisions  against  these  imperfections. 

Several  curious  and  important  properties  of  the  needle  com- 
monly called  astatic  were  noticed  ;  and  some  consequences 
highly  detrimental  to  its  proper  action ,  and  conducive  to 
greater  error  in  its  indications,  were  fully  described.  A  new 
instrument,  called  a  voiia-maffnetometer,  was  exhibited,  which 
detects  and  remedies  these  errors.  A  new  method  of  mag- 
netizing needles,  and  a  new  construction  of  needles,  along  with 
several  observations  on  the  defects  of  those  at  present  in  use, 
were  introduced  to  the  notice  of  the  Academy. 

Instruments  exhibiting  the  defects  of  the  present  con* 
struction  of  galvanometers,  as  well  as  others  in  which  these 
defects  have  been  remedied,  lay  on  the  table  during  the  read- 
ing of  this  paper. 

The  conclusion  of  the  paper  ivas  as  follows  :  **  The  im- 
provements in  the  construction  of  galvanometers  here  sug- 
gested may  be  summed  up  tis  follows  :  1 ,  the  addition  of  means, 
independent  of  the  asUitic  needle,  for  setting  the  instrument 
in  the  magnetic  meridian  ;  2.  the  close  approximation  of  the 
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needles  to  the  coil;  3,  the  removal  of  obstruction*  to  the  rota- 
lion  of  the  needles ;  4,  the  means  of  inducing  in  the  needles  the 
least  difference  of  polarity  that  is  consistent  with  their  func- 
tion ;  5,  a  method  of  detecting  and  preventing  derangement 
of  the  needles,  arising  from  forces  which  cause  in  them  a  ten- 
dency to  stand  transversely  to  their  true  position  ;  6,  a  con- 
struction of  the  needles  which  renders  available  the  operation 
of  a  strong  or  a  weak  directive  force,  as  may  be  required  ; 
jT*  the  introduction  of  a  controlling  graduated  magnetic  power 
for  regulating  the  deflecting  influence  of  voltaic  forces  on  the 
needles. 

*'  I  venture  to  hope  that  those  improvements,  along  with 
the  several  adjustments  and  facilities  added,  will  render  the 
instrument  more  convenient,  will  increase  its  sensibility,  and 
contribute  to  the  accuracy  of  its  indications." 


The  President  observed,  that  all  the  facts  respecting  the 

position  of  equilibrium  of  the  astatic  needle,  to  which  Mr. 

►onovan  had  directed  the  attention  of  the  Academy,  and 

which  (as  far  as  he  was  aware)  he  has  been  the  first  to  notice, 

.Here  simpWand  immediate  consequences  of  theoretical  laws. 

When  two  magnetic  needles  are  united  by  a  fixed  vertical 
axis  passing  through  their  centres,  and  perpendicular  to  both» 
the  moment  of  the  force  exerted  by  the  earth  upon  ihem  is 
le  sum  of  the  moments  which  it  exerts  upon  each  needle 
parately,  and  is,  therefore, 

X(3f  sin  u  -f  M'  sin  u) ; 

in  which  Jlf  and  M'  denote  the  magnetic  moments  of  the  two 
needle^i  u  and  u  the  angles  w  hich  their  magnetic  axes  make 
with  the  magnetic  meridian,  and  .Y  the  horizontal  component 
of  the  earth's  magnetic  force.  In  the  state  of  equilibrium  this 
moment  is  nothing ;  so  that  if  m^  ^^id  u,/  denote  the  correspond- 
ing values  of  u  and  m',  there  is 

A/ sinug  i  Af  siuui,  =  0.  (\) 
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Consequently,  if  two  lines  be  taken  from  any  point  of  the 
vertical  axis,  panillel  to  the  magnetic  axes  of  the  two  needles, 
and  proportional  to  their  magnetic  moments,  J/ and  M\  the 
diagonal  of  the  parallelogram  constructed  upon  them  must 
He  in  the  magnetic  meridian,  when  the  compound  needle  is 
at  rest. 

Again,  if  we  substitute  w  =  Wo  +  r,  m'-m^'+v,  in  the  ge- 
neral expression  of  the  fttatical  moment,  it  becomes,  in  virtue 
of(l), 

X  (  M  cos  «y  +  M  cos  u^  sin  i;. 

Hence  the  compound  needle  is  acted  upon  as  a  single  needle^ 
whose  magnetic  axis  lies  in  the  direction  of  the  diagonal  of 
the  parallelogram  above  mentioned,  and  whose  magnetic  ma* 
ment  is 


=  J/ cos  Ma  +  3/' cos  Uu, 


(2) 


Accordingly,  the  diagonal  of  the  parallelogram  already  re- 
ferred to  will  represent  in  magnitude  the  magnetic  moment 
of  the  compound  needle.  For,  if  the  equations  (I)  and  (2)  b«' 
squared,  and  added  together,  and  the  angle  contained  by 
the  magnetic  axes  of  the  two  needles,  t^^^  -  w,„  be  denoted 
by  a,  we  have 

^» «  JIP  ^  2MM  cosa^  M\  (3) 

In  the  case  of  the  astatic  needle,  a  ^  180  -8,  S  being  a 
very  small  angle,  and  cos  a ^  -  cos  S  =  -  1  +  i  S",  y.p*  whence 
fi^^(M-M'y^MM'S'.  (4) 

Accordingly,  when  Jf  -  M'  is  not  a  very  small  quantity,  the 
second  terra  may  be  neglected  in  comparison  with  the  first,  and 
^i^  M  '  M\  nearly.  On  the  other  hand,  when  M-  M'^O^ 
we  have  /i  =  JH  8. 

Kelurning  to  (1),  and  subntituting  for  m„  its  value  mo  *■  a, 

we  have 

-  sin  a 


tan  Mo 


(5) 
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by  which  the  pasition  of  the  needle  with  respect  to  the  mag- 
netic meridian,  when  at  rest,  is  delerininect^  fn  the  case  of 
the  astatic  needle  the  preceding  equation  becomes 

M 


tanuo 


r, .  8  sin  1  . 


(6) 


M-M 
From  this  we  learn, 

1.  That  the  tang^ent  of  the  angle  of  deviation  of  the  as- 
tatic needle  from  the  magnetic  meridian  varies,  arteris  jyarilfus, 
as  the  angle,  S,  contained  by  the  magnetic  axes  of  the  two 
component  needles. 

2.  That  however  small  that  angle  be,  provided  it  be  of 
finite  magnitude,  the  tangent  of  the  deviation  may  be  ren- 
dered as  great  as  we  please*  and  therefore  the  deviation  be 
made  to  approach  to  90®  as  nearly  as  we  please,  by  diminish- 
ing the  difference  of  the  moments  of  the  two  needles. 


Sir  W.  R.  Hamilton  communicated  the  following  double 
mode  of  generation  of  an  ellipsoid,  which  had  been  suggested 
to  hira  by  his  quaternion  formula. 

Conceive  two  equal  spheres  to  slide  within  two  cylinders, 
in  8Uch  a  manner  that  the  right  line  joitiing  their  centres  may 
remain  parallel  to  a  fixed  line;  then  the  locus  of  the  varying 
circle  in  which  the  two  spheres  intersect  each  other  will  be  an 
ellipsoid^  inscribed  at  once  in  both  the  cylinders,  so  as  to 
touch  one  cylinder  along  one  ellipse  of  contact,  and  the  other 
cylinder  of  revolution  along  another  such  ellipse* 

And  the  same  ellipsoid  may  also  be  generated  as  the  locus 
of  awo/A^r  varying  circle,  which  shall  be  the  intersection  d/' 
another  pair  of  equal  spheres^  sliding  within  the  same  pair  of 
cylinders,  but  having  their  line  of  centres  constantly  parallel 
to  another  fixed  line.  Every  ellipsoid  can  be  generated  by 
the  above  double  mode  of  generation. 


Professor  Graves  read  the  first  pari  of  a  paper  on  tho 
Ogham  Character. 
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When  the  numerous  Ogham  inscriptions  so  liberally  com- 
munkated  to  Mr.  Graves  by  Ca|jtatn  Larcom  and  Dr.  Petrie 
were  subjected  to  the  method  of  analysis,  of  which  an  account 
has  been  already  given  (p.  TO),  the  first  result  obtained  was 
the  recognition  of  the  group  of  vowels,  a,  c,  i,  o,  u ;  which 
discover  themselves  by  their  superior  readiness  to  combine  with 
all  the  remaining  letters  of  the  alphabet. 

Having  been  prepossessed  with  the  notion  that  the  key  of 
the  Ogham  cipher,  given  in  most  Irish  grammars,  was  not 
the  true  one,  Mr.  Graves  was  surprised  to  find  that  the  five 
Ogham  characters,  which  his  method  showed  to  be  voweb, 
were  the  same  as  those  to  which  the  common  key  assigns 
these  powers.  He  further  noticed  that  among  these  five  the 
characters  most  frequently  recurring  were  the  two  which,  ac- 
cording to  the  common  key,  stand  for  a  and  i,  the  very  tetters 
which  a  complete  tabulation  of  all  the  Irish  passages  in  the 
Book  of  Armagh  had  shown  to  be  the  letters  of  most  frequent 
recurrence.  Here  was,  at  the  outset,  a  decided  indication  of 
the  correctness  of  the  received  key. 

Again,  the  tabular  analysis  of  the  inscriptions  manifested 
the  frequent  duplication  of  a  frequently  occurring  character, 
hitherto  supposed  to  stand  for  q  ;  whilst  the  table  founded  on 
the  Irish  in  the  Book  of  Armagh  pointed  to  c  as  the  con« 
sonant  most  frequently  recurring,  and  also  most  commonly 
doubled.  This,  so  far  from  being  a  discrepancy,  was  taken  to 
be  another  proof  of  agreement,  since  in  ancient  Irish  MSS. 
the  letters  c,  A,  and  q  are  constantly  interchanged.  For  in- 
stance, the  name  of  Kiaran  is  often  found  spelled  with  an 
initial  c  or  q. 

Another  fact  immediatdy  manifested  by  theanalyds  of  the 
inscriptions,  was  the  occurrence  on  almost  every  monument 
of  a  group  which,  read  according  to  the  old  key,  would  be 
maqqi  or  maqi.  Thi^  was  a  fresh  conBrmation  of  the  cor- 
rectness of  titut  mode  of  reading;  the  word  *<  *o»  *  being  ob- 
viously one  likely  to  appear  on  Inscribed  monuments.    Not  to 
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dwell  on  other  less  striking  coincidences,  it  is  enough  to 
state,  generally,  that  a  cooiparison  of  the  results  obtained  by 
tabulating  the  inscriptions  and  the  Irish  of  the  Book  of  Ar- 
magh, furnished  conclusive  evidence,  both  by  the  repetition 
and  combination  of  characters,  in  favour  of  the  correctness  of 
the  received  method  of  reading. 

The  correctness  of  the  ordinary  key  is  maintained  by  the 
strongest  internal  evidence.  Nor  does  it  want  the  support  of 
external  evidence  likewise.  The  Book  of  Leinster»  a  MS.  of 
tlie  middle  of  the  twelfth  century,  contains  a  passage  in  which  it 
b  briefly  given.  The  Book  of  Ballymote,  written  about  the 
year  1370,  contains  an  elaborate  tract,  which  furnishes  us  with 
the  keys  to  the  ordinary  Ogham,  and  a  vast  variety  of  ciphers, 
all  formed  on  the  same  principle. 

The  Book  of  Lecan  (written  in  the  year  1417)  contains  a 
copy  of  the  Uratcept,  a  grammatical  tract,  probably  as  old  as 
the  ninth  century,  in  wltieh  are  many  passages  relating  to  the 
Ogham  alphabet,  and  all  agreeing,  as  regards  the  powers  of  the 
characters,  with  what  is  laid  down  in  the  treatise  on  Oghams 
in  the  Book  of  Ballymote.  Dr.  O'Connor,  indeed,  speaks  of 
a  manuscript  book  of  Oghams  written  in  the  eleventh  century, 
and  once  in  the  possession  of  Sir  James  Ware.  Mr.  Graves  has 
ascertained  that  this  is  merely  a  fragment  of  the  above-men- 
tioned Ogham  tract.  It  is  now  preserved  in  the  library  of 
the  British  Museum,  and  does  not  appear  to  have  been  written 
^earlier  than  the  fifteenth  or  sixteenth  century. 

The  prevalence  of  the  opinion  that  the  ordinary  key  was 
inapplicable,  is  attributed  by  Mr.  Graves  to  the  ill  success  of 
those  who  have  attempted  to  make  use  of  it ;  and  he  accounts 
for  their  fisiilure  by  reference  to  the  following  circumstances : 

1.  The  nature  of  the  character  is  such  that  it  does  not  at 
once  appear  which,  of  four  different  ways  of  reading,  is  the 
right  one. 

2.  The  words,  as  in  ancient  MSS.  being  written  conti- 
nuously, there  is  great  chance  of  error  in  dividing  them. 
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3,  The  names  occurring  on  the  monumenU  are  generally 
Irish  ones  latinized  in  a  pedantic  manner. 

Professor  Graves  then  proceeded  to  describe  several  Og- 
ham monuments,  of  wbieh  he  exhibited  drawings,  and  gave 
the  readings  of  the  inscriptions  on  them.  As  regards  their  ge- 
neral nature,  these  monuments  resemble  those  ancientChristian 
sepulchral  monuments  in  Cornwall  and  Wales,  of  which  the 
two  following  may  be  taken  as  types : 

VINNEMAOLi 
SASRANI   FILI  CUNOTAMI. 

It  would  seem  that  a  word  signifying  "Me  stone"  is  un- 
derstood before  the  proper  name.  It  is  supplied  in  the  case 
of  a  remarkable  and  very  ancient  monument,  described  and 
figured  by  Dr.  Petrie  in  his  Essay  on  the  Round  Towers, 
p.  164. 

The  inscriptions  in  the  Ogham  character,  as  they  stood 
originally,  were,  with  few  exceptions,  read  from  left  to  right. 
Beginning  from  the  lower  part  of  the  stone,  on  which  they 
were  engraved,  though  not  at  the  very  extremity  of  it,  they 
run  upwardSf  and  the  line  of  characters  is  frequently  earrie<i 
on  over  the  top  of  the  stone,  and  then  doum  along  another  of 
its  faces  or  angles.  Some  of  the  names  on  the  stones  are 
actually  Latin.  For  instance,  a  stone  figured  in  the  Proceed- 
ings of  the  Academy*  Vol,  11,,  p.  616»  fig.  3,  bears  the  name 
SAtiiTTARi.  A  French  bishop  of  ttie  same  name  lived  in  the 
middle  of  the  sixth  century.  Another  stone,  found  in  the 
barony  of  Corkaguiny,  in  the  county  of  Kerry,  has  the  name 
Mariani  inscribed  upon  it.  In  general  the  names  appearing^ 
on  the  stones  are  such  as  commonly  occur  in  early  Irish 
church  history,  sometimes,  however,  slightly  modified  in  the 
attempt  to  give  them  a  Latin  form.  A  finely  preserved  stone 
at  Emlagh  East,  near  Dingle,  presents  the  name  Bac^sccos, 
which  belonged  to  an  ecclesiastic  contemporary  with  St 
Patrick. 
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Another,  found  at  Ballyneesteenig,  bears  that  ofMotnuna, 
a  distinguished  disciple  of  St.  Brendan.  Many  arc  marked 
with  crosses  of  an  ancient  form. 

The  conclusion  to  which  Mr.  Graves  has  arrived,  as  re- 
gards the  age  of  the  Ogham  writing,  is,  that  it  does  not  be- 
long to  the  period  antecedent  to  the  introduction  of  the  Latin 
language  and  Christiunity  into  Ireland  :  in  short,  that  it  is 
an  invention  of  the  early  monkish  period. 

That  the  alphabfl  is  not  a  very  ancient  one  is  sufficiently 
manifested  by  the  arrangement  of  the  letters. 

The  five  vowels,  a,  o,  w,  e,  i,  are  formed  into  a  group  ar- 
ranged in  that  order;  tlius  manifesting  the  art  of  the  gram- 
marian in  distinguishing  vowels  from  consonants,  and  again, 
in  dividing  the  vowels  into  the  two  classes  of  broad  and  slender. 
It  may  be  added  that  the  steganographic  character  of  the 
Ogham  presupposes  the  existence  of  an  older  alphabet  of  the 
ordinary  kind. 

A  comparison  of  the  Ogljara  alphabet  with  the  Persepo- 
litan  and  Phcenician  alphabets,  manifests  that  the  pretended 
relationship  between  it  and  them  has  no  existence. 

The  single  fact  of  the  Ogham  inscriptions  indicatittg  an 
acquaintance  with  the  Latin  language  might  be  considered 
sufficient  proof  that  they  are  not  remnants  of  a  Pagan  civi- 
lization anterior  to  the  introduction  of  Christianity  into  Ire- 
md.  For,  whatever  may  have  been  asserted  with  respect  to 
the  influence  exercised  by  Phoenician  merchants  or  colonists 
U[K>n  the  Tidigion,  learning,  and  arts  of  Ireland,  it  has  never 
been  pretended  by  writers  on  our  antiquities  that  there  existed 
here,  in  the  remote  Pagan  times,  any  active  element  of  ci« 
vilization,  derived  from  Human  sources.  But,  in  addition  to 
this  use  of  the  Latin  language  in  Ogham  tri«^criptionf«^  there 
are  other  circumstances  relating  to  them  which  manifest 
th«f  connexion  with  Christian  times  and  usages.  A  cunsi- 
'dcrable  number  of  the  Ogham  monuments  bear  crosses  of  dif- 
ferent forms.      In  order  to  get  rid  of  the  obvious  inference 
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which  ihis  fact  suggests,  some  of  the  antiquaries  who  main- 
tain the  Pagan  origin  of  the  Ogham  character  have  boldly 
pronounced  the  supposed  crosses  to  be  Pagan  symbols.  Others 
have  conjectured  that  the  crosses  were  inscribed  at  a  compa- 
ratively recent  period  on  Pagan  monuments  previously  erected. 
In  reply  to  the  former  assertion,  which  is  unsupported  by  any- 
thing like  proof,  it  is  enough  to  state  that  the  crosses  are  un- 
doubtedly Christian,  being  perfectly  similar  in  form  to  those 
occurring  on  early  Christian  monuments  in  this  country  and 
elsewhere.  The  latter  hypothesis  fails  to  account  for  the 
presence  of  the  cross  on  the  stone  of  Afarianuji  above  men- 
tioned, that  name  being  decidedly  Christian,  Moreover,  there 
seem  to  be  not  the  slightest  grounds  for  doubting  that  the 
crosses  on  many  of  the  stones  are  of  the  same  date  as  the  in- 
scriptions which  they  bear.  If  it  be  asked  why  these  monu- 
ments tlo  not  ail  bear  the  sign  of  the  cross,  supposing  that  they 
all  belong  to  the  Christian  time,  it  is  answered  that  some  of 
them»  for  what  we  know,  7nay  have  been  the  monuments  of 
Pagans,  seeing  that  Paganism  survived  in  Ireland  for  centuries 
after  the  coming  of  St.  Patrick.  But  it  seems  much  more 
probable  that  they  are  the  sepulchral  monuments  of  Christians, 
on  which  the  cross  was  not  placed,  either  for  special  reasons, 
having  reference  to  the  individuals,  or  because  it  was  not  the 
custom  of  the  time  or  place.  There  arc  similar  pillar-stones 
in  Cornwall  and  Wales,  undoubtedly  Christian  monuments, 
on  which  the  cross  is  wanting. 

Another  significant  fact  in  connexion  with  the  use  of  the 
cross  on  Ogham  monuments  is  their  general  occurrence  in  lo- 
calities where  there  yet  remain  traces  of  ancient  ecclesiastical 
or  monastic  ini»titulionH.  Thus,  not  to  mention  instances 
where  Ogham  monuments  are  tound  in  the  burial  grounds  at« 
tuched  to  existing  churches,  the  site  of  a  group  of  Ogham 
Btones,  on  the  shore  of  Smerwjck  harbour,  still  retains  the  name 
«f  a  church,  KilvTrkilifin.  So,  again,  the  remarkable  cava 
at  Dunloe,  v^hich  contains  several  inscribed  stones,  has  iu  iu 
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immediate  neighbourhood  a  '*  Uoly  well"  ujiined  Toberchrist, 
Both  these  places  have  been  hastily  presumed  to  be  Pagan 
cemeteries. 

It  appears  scarcely  accidental  that  itj  four  instances  groups 
of  Ogham  stones,  seven  in  number,  should  have  been  disco- 
vered together.  It  is  not  improbable  that  these  were  the 
grave*stones  of  monks,  whom  we  know  to  have  been  in  the 
habit  of  living  together  in  companies  of  seven. 

The  chief  objection  raised  by  those  who  assert  the  Pagan 
character  of  the  Ogham  monuments,  rests  on  the  discovery  of 
fSomany  of  them  in  the  interior  of  raths.  That  this  objection 
should  have  any  weight  it  must  be  assumed  that  the  rath  was 
a  structure  confined  to  the  Pagan  times,  and  employed  by 
Pagans  only.  So  far,  however,  is  this  from  being  true,  that 
we  have  on  record  abundant  proofs  that  rath-building  was  in 
use  amongst  the  Christian  inhabitants  of  Ireland  from  the  time 
of  St.  Patrick  down  to  the  middle  of  the  thirteenth  century. 
iCburches  were  built  in  raths,  and  raths  round  churches,  no 
doubt  for  the  purpose  of  securing  protection  for  tfie  per^^ons 
and  property  of  ecclesiastical  establishments  in  unsettled  times. 

Mr.  Graves  stated  that  in  prosecuting  these  researches  he 
had  received  most  valuable  aid  from  Mr  Hichard  Hitchcock, 
a  young  gentleman  who  has  devoted  much  of  his  time  and 
^  energies  to  the  search  after  Ogham  inscriptions.  Mr.  Hitchcock 
llkas  furnished  him  with  no  less  than  eighty-five  sketches  made 
from  the  monuments,  and  executed  with  ttie  most  scrupulous 
accuracy.  Access  to  the  collection  of  Oghams  preserved  in 
the  museum  of  the  Cork  Institution  was  procured  for  Mr, 
Hitchcock  by  Mr.  John  Windele,  of  that  city,  to  whom,  on 
that  account,  and  aUo  for  his  kindness  in  communicating  in- 
formation respecting  the  locality  of  Ogham  monuments  said 
to  exist  in  ditTerent  parts  of  Ireland,  Mr.  Graves  acknowledged 
bimseH  much  indcbtLul,  He  availed  himself  of  the  same 
ipportuuity    to   express    his   regret   that   Mr.  Windele,    who 

exhibited  so  much  zeal  and  diligence  in  the  discovery 
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Ogham  monuments,  and  to  whom  belongs  the  credit  of  baWog 
kept  the  attention  of  Irish  antiquaries  Hxed  on  their  im* 
portance,  should  not  have  published  before  now  the  collec- 
tion of  inscriptions  of  which  he  has  long  been  in  possession  ; 
accompanying  each  sketch  with  an  exact  description  of  the 
nature  of  the  monument,  its  locality,  and  the  circumstances  at- 
tending its  discovery.  Such  an  assemblage  of  facts  would  have 
been  of  the  utmost  value,  as  presenting  the  decipherer  with 
the  materials  necessary  for  him  to  work  on.  Mr.  Graves 
stated,  at  the  same  time,  that  he  did  not  concur  in  the  read- 
ings aad  translations  of  Ogham  inscriptions  given  in  Mr. 
Windele*s  valuable  work  entitled  "  Notices  o/Corlr"  Refer- 
ence was  made  to  one  inscription  in  particular,  given  in  page 
128  of  that  work,  in  the  deciphering  of  which  Sir  William  Be- 
tham  and  the  Rev.  Matthew  Horgan  have  committed  the  error 
of  reading  the  line  of  characters  from  the  top  of  the  stone 
downwards,  instead  of  in  the  opposite  direction.  The  stone  ac- 
tually bears  a  name  which  is  found  on  another  monument  in 
the  county  of  Cork. 

In  conclusion,  Mr.  Graves  stated  that  he  would  postpone 
to  another  occasion  the  reading  of  that  part  of  his  paper 
which  refers  to  the  origin  of  the  Ogham  character,  and  the 
relation  which  it  bears  to  secret  alphabets  used  in  other 
countries. 


June  12,  1848. 

REV.  HUMPHREY  LLOYD,  IX  D„  Puesident, 

in  the  Chair, 


The  President  read  a  paper  "  On  certain  questions  con- 
nected with  the  Reduction  of  Magnetical  and  Meteorological 
Observations/* 

It  is  well  known  that  the  mean  value  of  any  magnetical 
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or  meteorological  element j  for  any  day,  may  be  had  approxi- 
mate! y*  by  taking  the  arithmetical  mean  of  any  number  of 
observed  values  obtained  at  equal  intervals  throughout  the 
twenty-four  hours;  the  degree  of  approximation,  of  course, 
increasing  with  the  number.  It  is  important  to  ascertain  the 
law  which  governs  this  ap[>roximation. 

Any  periodical  function,  u^  of  tlie  variable  o,  being  repre* 
sented  by  the  formula 

u^a^^  flfi  sin  {p  +  ai)  +  Oa  sin  (2  r  +  a^  +  &c., 

tij  which  Go  is  the  true  mean,  or 

if  ifi»iis,  tf3}&c.,  tin,  denote  the  values  of  the  function  w,  cor- 
responding to  those  of  the  variable 


27r 

v+  — » 
n 


V  +  — >   &c. 
n 


it  may  be  shown  that  their  arithmetical  mean  is  equal  to 

Oo  <(■  a«  sin  (9117  +  an)  +  Oin  si"  (2  nv  ^-  Q2n)  +  &c., 

whatever  be  the  value  of  v.  Hence,  as  the  original  series  is 
always  convergenti  we  have,  when  the  numbers  is  sufficiently 
great, 

a*  s  .  (t||  +  If,  +  Ms  +  &C. -Milk), 

nearly  ;  the  error  having  for  its  limit 

€tn  +  «8ii  -^  &c.  =  a„,  nearly. 

Hence,  when  the  period  in  question  is  a  dntjy  we  learn  that 
the  daily  mtan  value  of  the  observed  element  will  be  given 
by  the  mean  of  ttvo  equidistant  observations,  nearly,  when  oa 
and  the  higher  coefficients  are  negligible;  by  the  mean  of 
threcy  when  as  and  the  higher  coefficients  are  negligible  ;  and 
ho  on. 

The  coefficient  a-j  is  small  in  the  cnse  of  the  temperature  ; 
the  curve  which  represents  the  course  of  the  diurnal  change's 


182 


of  temperature  being,  nearly,  the  curve  of  sines.  In  this  cafto, 
then,  the  mean  of  the  temperatures  at  any  two  homonymous 
hours  is,  nearly,  the  mean  temperature  of  the  day.  This  fact 
has  been  lon^r  known  to  meteorologists. 

The  coeffieient  03  is  smalt  in  all  the  periodical  functions 
with  which  we  are  concerned  in  Magnetism  and  Meteorology  ; 
and  therefore  the  daily  mean  values  of  these  functions  will 
be  given,  very  nearly,  by  the  mean  of  any  three  equidistant 
observed  values.  To  show  this,  the  author  gives  the  four 
following  groups  of  results,  obtained  by  combining  three 
eight-hourly  values  of  the  magnetic  declination,  the  atmos- 
pheric pressure,  and  temperature.  The  results  combined,  ii„ 
«;t,  !/5,  &c.,  are  the  yearly  mean  values  corresponding  to  the 
hours  1,  3,  5,  &c.,  rcckouedfrom  jnidtnyht^  as  deduced  from 
the  observations  made  in  the  Magnetical  Observatory  of  Dub- 
lin in  1843.  The  mean  of  all  the  values^  corresponding  to  the 
twelve  hours  of  observation,  is  denoted  by  a. 


Meamu                         Dttclin.      |      Prv^ure. 
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It  appears,  then,  that  three  equidistant  observations  are 
sufficient  to  give  the  daily  mean  values  (and  therefore  also 
the  monthly  and  yearly  mean  values)  for  each  of  these  ele- 
ments. In  choosing  the  particular  hours  for  a  continuous 
system  of  observations,  we  should  select  those  which  corre* 
spend  nearly  to  the  maxima  and  minima  of  the  observed  ele- 
ments,  so  as  to  obtain  also  the  daily  range.  This  condition  is 
fulfilled,  in  the  case  of  the  magnetic  declination,  very  nearly, 
by  the  hours  6  a.m.,  2  p,  M»,  10  P.M.;  and  if  we  add  the 
intermediate  hours  10  a.m.,  ti  r.M.,  we  shall  have,  nearly, 
the  principal  maxima  uiul  minimu  of  the  other  (wo  magnetical 
elements,  the  maximum  of  temperature,  and  the  two  maxima 
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of  pressure.     The  auLhar  accordingly  proposes,  as  the  best 
lioiirs  of  observation  in  a  limited  system, 

(j  A.M.,  10,  2  P.M.,  6,  10. 
7^he  case  is  different  where  the  course  of  the  diurnal  curve 
has  been  already  obtained  from  a  more  extended  system 
of  observations.  In  this  case  the  mean  of  the  day  may  be 
inferred  from  observations  taken  at  any  hours  whatever  ;  and 
the  hours  of  observation  should  therefore  be  chosen,  chiefly, 
if  not  exclusively,  with  reference  to  the  diurnal  range  of  the 
observed  elements. 

The  author  proceeds,  in  the  next  place,  to  consider  the 
course  to  be  pursued  in  the  reduction  of  a  more  extended  sys- 
tem of  observations  (such  as  that  prescribed  by  the  Royal  So- 
ciety in  1H3J>,  and  adopted  by  all  the  Ma^netical  Observatories), 
when  some  of  the  observations  are  deficient.  He  shows  that, 
in  this  case,  in  deducing  the  daily  means  from  the  remaining 
observations,  we  must  attend,  not  only  to  the  elimination  of 
the  regular  diurnal  variation,  but  also  tu  that  of  the  irregular 
changes  of  longer  perio<ls,  which  are  sometimes  (as  in  the  case 
oflhe  atmospheric  pressure) more  influentiiil  in  the  result.  With 
this  view  he  determines  the  values  of  the  mean  daily  fluctua^ 
iion  for  each  of  the  elements  already  referred  to  ;  and  com- 
pares the  mean  values  of  the  horary  changes  thence  arising 
with  that  resulting  from  the  regular  diurnal  variation. 

The  author  shows,  finally,  in  what  manner  the  mont/tiy 
means  of  the  results  obtained  at  any  hour  are  to  be  corrected 
in  the  case  of  deficient  observations,  so  as  to  render  them  com- 
parable with  (hose  in  which  none  are  wanting;  and  he  di-duces 
ihc  probable  values  of  these  corrections  for  each  element, 
Hith  the  view  of  ascertaining  in  what  cases  the  correction  may 
be  disregarded,  and  in  what  it  is  indispensable. 


Profcftsor  Graves  exhibited  and  dt»scribed  a  silver  brooch, 
hrlonging  to  the  Royal  Dublin  Society,  and  bearing  on  it  an 
inftcription  in  the  Ogham  character. 
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Vallancey  gives  the  following  account  of  its  discovery  : 

"  This  brooch  was  discovered  by  a  peasant,  ttirnmg  up  the  ground 
on  the  hill  of  Hallyspillant  on  the  farai  of  Charles  Bvrne,  Esq.,  the 
estate  of  Lord  Ash  brook,  in  the  barony  of  Gahuoy,  in  the  county  of 
Kilkenny,  in  the  month  of  September,  1806."* — Collecianea,  vol  vii. 
p.  I  la 

The  front  of  the  brooch  is  ornamented  by  a  device  of  en- 
twined serpents,  such  as  is  met  with  frequently  on  objects  of 
the  same  kind.  The  back  presents  four  lines  of  writing  in  the 
Ogham  character,  which  read  thus  ; 

nimoDop  muao 
Cnaempeoch  Ceallach 
rnoeolmaipeo 
niaeoliiaoarj  niaeolmaipeo. 

Mr*  William  Halliday,  using-  the  ordinary  key,  decipfiered 
thene  wordni  pretty  correctly  ;  but  in  translating  them  he  had 
gone  astray,  in  consequence  of  his  not  perceiving  that,  with  the 
exception  of  the  second,  they  are  all  proper  names. 

l*riifessor  GraveSj  hoping  by  means  of  the  names  to  de- 
termine the  Hate  of  the  inscription,  requested  Mr.  Eugene 
Curry  to  search  for  them  amongst  the  pedigrees  of  the  families 
>vhieh  have  inhabited  the  district  where  the  brooch  was  found. 
The  search  was  not  fruitless;  the  name  Cnaemptoch,  a  name 
of  rare  occurrence,  was  found  in  a  genealogy  in  the  Book  of 
Lecan  (folio  108  b,  col,  2),  as  belonging  to  a  person  in  that 
country,  the  fourteenth  in  descent  from  Cunirnynoiiia,  who,  as 
we  learn  from  the  Annals  of  the  Four  Masters,  was  killed 
A.  0.  576.  Allowing  thirty  years  to  a  generation,  this  would 
bring  the  time  of  Cnacmfeoch  down  to  about  the  year  1 100. 
The  names  Ceallach  and  matjolmtiipeo  are  too  common  to  be 
of  any  use  in  ascertaining  the  date  of  the  brooch,  or  the  iden- 
tity of  the  other  persons  named  on  it. 

J.  Uuband  Smith,  Esq.,  exhibited  to  the  Academy  a  fae 
simile  mnde  from  a  rubbing  of  an  ancient  inscriplion  in  the 
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ruined  churcli  of  Rathmoro,  near  Kells,  in  the  county  of 
Meath.  This  inscription  remains  on  a  stone  tablet  inserted 
in  the  southern  wall  of  the  interior  of  (his  church.  The  tablet 
measures  three  feet  and  one  inch  in  length,  by  one  foot  and 
three  inches  in  height;  and  is  said  to  have  been  originally 
placed  above  the  northern  porch,  a  supposition  which  the 
terms  of  the  inscription  appear  to  favour.  The  words  are 
much  conlriicled,  and  are  elegantly  cut,  in  the  black  letter 
character  of  the  fifteenth  and  sixteenth  centuries.  The  in- 
scription runs  thus: 

Orntc  p  aiflbs  iffstpfori  l^luktt  He  Batljmore  itlilit*  5 
ISlatttr  ^fton  uxfs  ct^  ti  mice  lapRjca  infra  billa  ista  ante 
cimiirtlu  co^tructcrut  |  portuu  istu  et  oib°  ante  trutt  plJtcta 
titenis  pr  nr  J  abe  nta  p  atab^  Utont  (ffstofoti  3  Batnc  ij 
parcfTtu  suoru  cocrssu  est  tructnt  hits  tntittlgecic  p  b  epos  i 
coci*>  ^btciali  tolics  qiies  ^etuis  tcpibs  tjuraturis*    Q°  Dni 

Without  the  contractions,  it  reads  as  follows : 

ORATE  PRO  ANIMABUS  CIIISTOFORI  PLUNKET  HE  HATIlMOItE 
MILITIS  BT  KATElUNilC  PRESTON  UXOBIS  EJUS  QUI  CRUCBM 
LAPIDEAM  INFRA  VILLAM  ISTAM  ANTE  CIMITKRIUM  CONSTROC- 
TKRUNT  BT  PORTICUM  ISTUM  ET  OMNlliUS  ANTE  CRUCBM 
PMJSDICTAM  DICENTIBUS  PATER  NOSTER  ET  AVE  MARIA  PRO 
AN1MABC7S  OICTORUM  CRI8T0F0RI  ET  KATERIN^E  ET  PAREN- 
Tt*M  8UORUM  CONCB8SUM  EST  DUCBNTI  DIES  INDTLGBNCIiiS 
PEa  QUINQUE  BPISC0P08  IN  CONCILIO  PROVINCIALI  TOTIES 
krOTlES    PERPBTUIS   TEMPOHIBUS   DURATURIS    ANNO   DOMINI 

This  f>orch  has  lon;^  since  fallen  to  the  g^round,  and  the 
whole  church  is  now  a  ruin  of  much  picturesque  beauty  ;  the 
great  eastern  window,  and  a  square  tower  of  considerable 
height,  still  prcsentin,^  objects  of  no  little  interest  to  the  lover^s 
of  tfccltfsiastical  architecture  and  antiquities. 

The  Plunkets  i>f  Kalhniorc  were  a  di?*titiguisjlicd  branch 
of  a  family  long  settled  in  the  county  of  Meath  ;  and  Chris*. 
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tnphcr  Plunket,  whose  nanie  occurs  iti  this  liiscriplion, 
the  son  nf  Alexander   Plunkct,   who  was  made   Lord   Chan- 
cellor of  Ireland  I  llh  June,  1492,  and  died  in  the  year  1500. 

The  inscription  ia  one  of  some  value,  not  only  as  one  of 
the  few  existing  records  of  the  objects  had  in  view  hy  persons 
who  erectetl  ehnrchyard  and  way-side  crosf^es  in  Irehuid,  but 
also  as  recording'  the  holding  of  a  provincial  council  by  five 
bishops,  of  which,  possibly,  no  other  ml^morial  has  survived. 
The  tombstone  of  the  same  Christopher  Plunket,  which  is  in 
another  part  of  this  church,  states  his  death  to  have  occurred 
on  the  fifth  day  of  March,  in  the  year  1519,  the  same  year  in 
which  the  above-mentioned  tablet  records  the  erection  of  the 
cross.  His  wife  appears,  by  the  blanks  left  in  the  following 
inscription  for  tlie  date  of  her  decease,  to  have  survived  him. 

The  inscription  on  this  tombstone  is  as  follows: 

*•  Mic  jacet  Cristoforus  Plunket  deRathmore,  Miles,  cum 
Domini!  Katerina  Preston  uxore  sua,  Obiitquinto  die  men- 
sis  Martii  Anno  Domini  M=*  CCCCC**  XIX.     Et  dicta  Ka- 

terina  obiit  .   .  .  die  mensis Anno  Domini 

Quorum  animabus  propicietur  Deus,  Araen." 

The  base  of  the  cross  yet  remains  in  the  churchyard,  on 
the  north  side  of  the  church.  Its  shaft  and  cruciform  head 
are  probably  buried  somewhere  in  the  ruins.  A  few  worch, 
however,  of  a  mutilated  inscription  on  the  base,  in  which  the 
name  and  date  are  yet  discernible,  sufficiently  identify  it  with 
the  cross  referred  to  in  the  tablet  above  described.  Hathmore 
was  originally  the  estate  of  the  Cruises,  and  was  brought  into 
the  Plunket  family  by  the  marriage  of  Thomas  Plunket  with 
Maria  Cruise.  On  the  still  remaining  base  of  across  with  occle- 
sia^itical  figures,  on  the  demesne  of  Killeen,  is  this  inscription  : 
'•  Thomas  Plunket — Maria  Cruys/* 

And  the  obit  of  Sir  Thomas  Plunkct  is  thus  given  in  the 
Killeen  moriiloge,   Cusake  MSS.  : 

**  Obitus  Thome  Plunket  militisdtiidc  Rathmore,  Capitu 
lustic*  Do.  Regis  Ilibti.  qui  obiit  xiii,  die  Junii,  Anno  d\ 
m.cccc.U.t^  i^•* 
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The  lombfitone  of  Cliristopher  Plunket  and  Dame  Ka- 
therine  Preston,  before  mentioned,  bears  the  arms  of  Plunket, 
Preston,  and  Molyncaux  (called  on  it  Molines) ;  Katherine 
Preston  being  the  daug;hter  of  Robert  Lord  Gormanston,  by 
his  wife^  Genet,  dauj^hrer  of  Sir  Richard  Molyneaux.  See 
Lodj^e's  Peerage^  ArchdalTs  Edit.,  vol.  iii.,  page  245. 

There  are  several  other  monuments  within  this  church, 
well  worthy  of  attention.  One  represents  an  armed  knight, 
in  a  very  elegant  and  peculiar  coat  of  mail,  and  having  an  in- 
scription round  the  edge,  which,  though  much  defaced,  might 
yet  be,  in  part  at  least,  recovered.  Another,  being  a  portion, 
Hi  may  be  presumed,  of  a  monument  of  considerable  impor* 
tance,  has  been  let  into  the  wall  oithe  church,  and  is  sculptured 
with  eight  shields,  seven  of  which  contain  various  coats  of 
arms,  and  the  eighth  the  emblems  of  the  passion  of  our  Lord, 

It  is  deserving  of  the  highest  commendation  that  these 
ruins  are,  with  good  taste  and  good  feeling,  protected  from 
wanton  or  idle  injury  by  the  tenant  of  the  adjoining  farm  ; 
who,  not  long  since,  at  his  own  expense,  preserved  the  beau- 
tiful  east  window  from  being  lost,  having  judiciously  replaced 
some  of  the  stone  mullions,  which,  loosened  by  the  hand  of 
Time,  had  fallen  down,  and  the  want  of  whose  support  threat- 
ened to  bring  the  whole  of  the  tracery  speedily  to  the  ground. 


Dr.  Lentaigne  presented,  on  the  part  of  Mr.  Peter  Quin, 
some  portions  of  a  skeleton,  an  urn,  and  a  fragment  of  another^ 
ail  found  on  the  town  land  of  Kiltulown,  close  to  the  boun- 
dary of  Killinarden,  and  in  the  parish  of  Tallaght,  on  the 
lands  of  John  Robinson,  Esq. 

These  ancient  remains  were  discovered  last  week,  by  the 
tenant  of  the  land,  Mr.  Quin,  who  was  endeavouring  to  clear 
and  level  a  furxy  field,  situated  near  the  top  of  the  ridge  of 
tlie  hill  of  Tallaght.  On  removing  some  of  the  surface  clay 
of  a  low  mound,  he  first  found  a  quantity  of  broken  stones,  and 
under  them  a  large  stone.  He  supposed  this  to  be  the  quarry 
that  appeared  in  several  places  through  the  soil  in  the  irnme* 
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iliate  neighbourhood  of  the  place.  On  trying  to  break  the  large 
stone,  or  move  it  with  crowbars,  it  was  ascertained  that  it  was 
not  very  thick »  and  with  the  assistance  of  a  largesledj^e  hammer 
it  was  broken  into  several  pieces.  One  of  these  fell  down, 
leaving  an  opening  in  the  roof  of  a  chamber  or  tomb.  The 
stone  now  broken  appeared  to  have  been  originally  placed  on 
others,  which  formed  the  sides  of  a  complete  kiswain,  very 
similar  to  that  described  in  the  Proceedings  of  the  Academy 
(vol,  i.  p.  188).  Like  that  one  found  in  the  Phoenix  Park, 
it  contained  a  skeleton,  whose  head  has  all  the  characteristics 
which  distinguish  the  two  found  in  that  tomb;  but  in  this, 
the  vase  or  urn,  lierewith  presented,  was  found  within  the 
limits  of  the  chamber,  and  placed  on  the  north  aide  of  the  ske- 
leton. It  was  about  half  full  of  a  black  sooty  substaDce,  but 
it  contained  no  bones  like  the  urns  found  in  the  Park.  Its 
contents  were  examined  by  the  people  present,  and,  not  being 
supposed  to  be  of  any  interest,  were  thrown  away. 

Near  the  tomb  were  discovered  a  number  of  small  cham- 
ber tombs,  without  covering  stones.  These  had  all  been  pre- 
viously opened.  Fragments  of  burned  bones  were  discovered 
in  several  ;  and  on  the  east  of  the  kiswain  was  found  a  pit« 
about  five  feet  deep,  with  wailed  sides.  This  appeared  to  have 
been  used  as  a  depository  for  burned  bones  and  ashes,  with 
which  it  was  filled.  At  some  distance  the  fragment  of  the 
urn  also  presented  was  found  near  the  surface.  The  cha- 
racter  or  style  of  the  workmanship  differs  from  that  of  the  urn 
found  in  the  tomb,  but  it  exactly  resembles  an  urn  in  the  Mu- 
seum, found,  under  similar  circumstances,  at  the  hill  of  Kuth, 
near  Drogheda. 


Professor  Graves  communicated  the  following  note 
It  has  been  shown  by  Professor  MacCuliagh*  that  the 
equation  of  the  central  surface  of  the  second  order, 


^=^^ 


*  riQotvUiHpi  ot  the  Itwyal  IHih  Aakbmy,  vol  HI  i>.  ri'j. 
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may  be  reduced  by  a  transformation  of  coordinates  to  the  form 

^  •^Ji  +  jt'^-U     i)|   ^,+  ^'.+  f^^,     I  I 

The  new  origin  being  fixed  at  any  point  in  space 
(«tf  y©  ^o)f  the  normab  to  the  three  confocal  surfaces  of  the 
second  order  passing  through  that  point  are  made  the  new 
axes  of  the  rectangular  coordinates,  £,  rf,  J.  The  quantities 
k%  k'^t  k-,  are  determined  by  the  equations  h-  -  a^  -  a^^^ 
A'*-»fl^  ~a^9  ky  =  a"*  -  Co',  in  which  a\  c'®,  a^j  are  the  squares 
of  the  primary  semi-axes  of  the  three  confocal  surfaces ;  /stands 
for  the  quantity 


^0*  .  pc 


<•/ 


and  Eo,  not  Zo,  are  the  coordinates  of  the  centre  of  the  surface* 
It  has  also  been  observed  by  the  same  geometer,  that 


k'^ 


=  0 


IS 


the  equation  of  the  cone  whose  vertex  is   at  the  point 
(j^  pg  z^),  and  which  envelopes  the  surface  {Oo  ho  Co)  ;  whilst 

^t     f}on  ,  Kot      , 

is  the  equation  of  the  plane  of  contact  of  the  cone  and  surface* 
From  this  form  of  the  equation  of  the  surface  of  the  second 
order  we  are  enabled  to  deduce  a  general  theorem  ;  the  con- 
sideration of  a  particular  case  of  which  suggests  a  simple  proof 
of  Jonchimsthal's  theorem  concerninggeodetic lines,  pd=  Const. 
If  a  perpendicular  v  he  let  fail  from  the  centre  of  a  sur^ 
face  of  the  secofui  order  (Oo  b^  c^)  upon  any  tangent  plane  to  a 
come  cnvelopintj  the  surface^  we  shall  have 

I  Cos^Q  Cosg/3  Co8»^7 

WL^  "  (a«  - !!.»)«  ■*"  (a'- -  ao»)«  ""  {a^  -Oo*)* ' 

wktr€  L  h  the  length  of  the  side  of  contact ;  a,  /3,  7,  are 
the  angles  it  makes  wilh  the  axes  of  the  cone  ;  and  a,  a\  a  are 
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the  primary  semi-axes o/the  three  surfaces  confocal  to  {a^ht,  c^)^ 
which  intersect  at  its  vertex. 

This  theorem  may  be  proved  as  follows  :  The  equation  of 
the  tangent  plane  to  the  cone  is 

Jt^     p      r-2     ' 

S ,  f| ,  2 »  being  the  co-ordinates  of  the  point  on  the  surface 
(«o  J^tt  Co),  louchefl  by  the  plane;  and  the  square  of  the  peiw 
pendicular  P  let  fall  from  the  centre  on  it  is  given  by    the 

formula, 

K  HO  n'^a  t  Sti  ^  ^ 


P«- 
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k*     r* 


But,  since  the  point  (C  fi  Z)  li«^®  iu  the  plane  of  contact, 
the  numerator  in  this*  expressio  i  is  equal  to  unity*  There- 
fore, if  we  put 

£'  -  L  cos  Oy    rji  =  L  cos  j3,    J  =  £r  cos  y, 

ue  hhall  obtain  the  result  stated  above. 

The  quantity  PL  is  evidently  the  same  for  the  four  sides 
of  the  cone  Z/,  L\  U^  LT^  whose  directive  angles  are  re- 
spectively (a,  /3,7),  (a,  TT  -  (3,7),  (a>  tt  -  /B,  tt  -  7),  («,  /3,  ir  -  7) ; 
and,  if  we  denote  by  Dthesemidiameterof  the  surface  parallel  to 
2*,  the  quantity  PD  will  likewise  be  the  same  for  them  all ;  since 
the  sides  of  the  cone  are  proportional  to  the  parallel  semidiame- 
tcrs,  Again,  the  planes  of  L,  and  h'\  IJ  and  L'\  pass  through 
the  internal  axis  of  the  cone;  whilst  those  of  Land  L\  L'  and 
ITy  U  and  U^  LT  and  Ly  pass  through  its  external  axis. 

Let  us  now  suppose  the  vertex  of  the  cone  to  approach  in- 
definitely near  to  a  point  V  i^w  the  surface:  its  internal  axis 
becomes  the  normal;  and  the  externa!  axes  tdtimately  coincide 
in  direction  with  the  tangents  to  the  two  lines  of  curvature 
passing  through  the  point  V.  L  and  L"  may  now  be  regarded 
as  two  successive  elements  of  a  geodetic  liiie,  since  their  planis 
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"contains  the  normal.  And,  as  it  has  been  proved  alroudy  that 
the  ijiiaiittty  PD  is  the  same  for  both  of  them,  we  are  now  in 
po*s*^sioii  of  a  proof  that,  in  passing  from  one  element  to  the 
adjacent  one,  along  a  geodetic  line  traced  on  a  central  surface 
of  the  second  order,  the  quantity  FD  remains  unaltered.  Let 
us  next  inquire  what  becomes  of  Z  and  IJ  in  the  extreme  case 
under  consideration.  These  lines  may  be  regarded  as  ultimately 
the  elements  of  two  lines  making  equal  angles  with  the  lines 
of  curvature  passing  through  V.  We  have,  therefore,  the 
theorem  that  if  two  right  lines  touch  a  surface  of  the  second 
order  at  the  same  point,  making  there  equal  angles  with 
a  line  of  curvature  passing  through  it,  the  quantity  PD  is 
the  same  for  both,  And,  as  a  particular  case,  we  have  the 
theorem  that,  in  passing  from  one  element  to  the  adjacent  one, 
miong  a  line  of  curvature  traced  on  a  central  surface  of  the 
second  order,  the  quantity  PD  remains  unaltered. 

Returning  now  to  the  case  in  which  the  vertex  of  the  cone 
is  supposed  to  be  at  a  finite  distance  from  the  surface,  we  see 
that  the  four  sides,  Zr,  L\  L\  LT^  are  tangents  to  geodetic  lines 
for  which  the  quantity  PD  is  the  same,  and  which,  therefore, 
touch  the  same  line  of  curvature;  and  conversely,  if  two  rec- 
tilinear tangents  to  the  same  geodetic  line,  or  to  geodetic 
lines  for  which  the  quantity  PD  is  the  same,  intersect  each 
other,  they  make  equal  angles  with  the  axes  of  the  cone  which^ 
from  this  point  of  intersection,  envelopes  the  surface. 

When  the  enveloping  cone  becomes  a  right  one,  we  have 
PL  or  PD  the  same  for  all  its  sides;  the  geodetic  lines  to 
which  they  are  tangents  must,  therefore,  all  converge  to  the 
tame  umhrlic. 

From  what  has  been  already  statedi  it  is  easy  to  deduce 
the  following  theorems: 

If  a  closed  Jlexihk  and  imxt€n$ibU  cord  be  kept  stretched 
by  a  ii^lty  brJmj  partly  in  free  contact  with  a  surface  of  the 
second  order  alonfj  a  geodetic  litie^  and  parthj  free  in  space^ 
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the  style  at  the  point  of  intersection  of  its  straight  portions 
will  trace  out  another  (jeodetic  line  upon  a  conjucai  surface, 

Andy  if  a  be  kepi  stretched^  being  partly  in  constrained 
contact  with  the  surface  along  a  line  of  curvature^  and  partly 
free  in  space^  the  style  will  trace  another  line  of  curvature 
upon  a  confocal  surface. 


June  26,  1848. 

REV.  HUMPHREY  LLOYD.  D.  D„   President, 
In  the  Ciiair. 

Sir  W,  R.  Hamilton  stated  the  fallowing  additional  tfico- 
roms  respecting  certain  reciprocal  surfaces^  to  which  his  own 
methods  have  conducted  him. 

If  a  plane  quadrilateral  ABCD  be  inscribed  in  a  given 
sphere,  so  that  its  four  sides  may  be  constantly  parallel  to  four 
given  straight  lines;  and  if  E^  Fbe  the  two  points  of  meet- 
ing of  the  two  pairs  of  opposite  sides,  namely,  E  the  meeting 
of  the  sides  AB^  CD,  and  Fthe  meeting  of  BC\  DA  (pro- 
longed if  necessary)  ;  then  the  locus  of  the  point  E  will  be 
one  ellipsoid,  and  the  locus  of  the  point  F  will  be  another 
ellipsoid  reciprocal  thereto. 

And  other  pairs  of  reciprocal  surfaces  of  the  second  degree 
may  be  generated  in  like  manner,  by  changing  the  sphere  to 
other  surfaces  of  revolution  of  the  second  degree. 

For  instance,  a  pair  of  reciprocal  cones  of  the  second  de- 
gree may  be  generated  as  the  loci  of  two  points  E,  F,  which 
are,  in  like  manner,  the  points  of  meeting  of  the  opposite  sides 
of  a  plane  quadrilateral  ABCD,  inscribed  in  a  circular  section 
of  a  right-angled  cone  of  revolution,  with  their  directions  in 
like  manner  constant.  And  a  pair  of  reciprocal  hyperholoi<ls 
(whether  of  one  or  of  two  sheets)  may,  in  like  manner,  be  ge- 
nerated from  an  equilateral  hyperboloid  of  revolution  (of  one 
or  of  two  ^iheets). 
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The  writer  may  take  this  opportunity  of  mentioning  a  re- 
sult which  lately  occurred  to  him,  re'^pecting;'  two  arhitranjj 
but  reciprocal  conical  surfjices,  of  which  each  is  the  locus  of 
all  the  normals  to  the  others,  erected  at  their  common  vertex; 
namely,  that  two  <*uch  cones  have  always  one  common  conical 
fturface  of  centres  of  curvature. 


The  President  read  the  following  Address: 

GBKTLKMKK,^-We  have  this  night  reached  the  close  of  a  Ses- 
sion of  more  than  usual  activity;  and  I  might,  therefore,  naturally 
have  desired — before  leaving  \his  Chair  and  adjourning  the  Aca- 
demy to  another  winter— to  trespass  for  a  short  time  upon  your 
attention,  and  to  lay  before  you  a  brief  nummary  of  the  results  of 
our  toil.  On  the  present  occasion,  however,  my  duty  is  narrowed 
and  defined ;  and  the  recent  award  of  the  Cunningham  Medals  by 
the  Council  renders  it  imperative  on  me  to  submit  to  the  Academy 
the  grounds  of  their  decision.  In  doing  this,  it  will  be  necessary 
for  me  to  present  a  brief  analysis  of  the  results  of  those  labours 
whose  value  your  Council  have  thus  honourably  recognised ;  and 
in  the  cjcecution  of  this  task  I  must  request  the  indulgence  of  th© 
Academy,  and  still  more  that  of  the  gentlemen  of  whose  discove* 
riea  I  am  to  sjwak,  if,  in  my  imperfect  acquaintance  with  them,  I 
should  fail  to  do  justice  to  their  merits. 

You  are  aware  that,  during  the  past  Session,  the  laws  respect- 
ing tb«  award  of  medals  have  occupied  the  attention  of  the  Coimcil ; 
and  that  certain  new  regulations  relating  to  it  were,  upon  their  sug- 
geation,  adopted  by  the  Academy.  It  is  unnecessary  for  me  to 
recapitulate  these  regulations,  or  to  state  the  grounds  for  the  changes 
therein  made,  as  this  has  been  already  fully  done  by  the  Council,  in 
their  last  Annual  Report.  It  will  be  sufficient  for  me,  on  the  pre- 
sent occasion,  to  remind  you,  that  the  principal  alteration  in  the 
rules  resj>ectiog  tlie  award  of  medals  under  the  Cunningham  be- 
qoestt  has  been  to  extend  the  limit  within  which  the  Council  are 
enabled  to  bestow  such  rewards,  and  to  confine  them  only  to 
Memoirs  or  Works  printed  and  published  in  Ireland,  or  relating 
lo  Irish  subjects. 

A  considerable  interval  having  elapsed  since  the  last  award  of 
VOL.  IT*  Q 
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these  prizes,  the  Council  for  the  present  year,  on  coming  into  office, 
referred  the  matter  to  the  threi?  Committees  of  which  that  body  is 
compased.  Upon  the  recommendation  of  these  Committees,  in 
their  several  departments,  tlie  Council  have  adjudicated  Medals  to 
the  following  gentlemen  : 

1.  To  Sir  William  Rowan  HamUton,  for  his  "Researches  re- 
specting Quaternions,"  published  in  the  twenty-first  volume  of  the 
Transactions  of  the  Academy. 

2.  To  the  Rev;  Samuel  Haughton,  R  T»  C.  D,,  for  his  Memoir 
**  On  the  Ei|iiilibrium  and  Motion  of  solid  and  fluid  Bodies,*'  pub- 
lished in  the  same  volume. 

3.  To  the  Rev.  Edward  Hincks,  D.  D.,  for  his  various  Papers  on 
Egyptian  and  Persepolitan  Writing,  also  published  in  the  same  vo- 
lume.    And 

4.  To  John  CDonovan,  Esq.,  for  his  contributions  to  the  Trans- 
actions of  the  Irish  ArchcPological  Society,  his  Irish  Grammar,  and 
his  edition  of  the  Annals  of  the  Four  Masters. 

In  attempting  to  lay  before  the  Academy  a  concise  account  of 
the  origin  of  the  new  Calculus  invented  by  Sir  William  Hamilton, 
and  of  the  principles  upon  which  it  is  based,  I  shall  avail  myself  of 
the  elucidations  and  applications  of  the  theory  which  its  gifled 
author  has,  from  time  to  time,  communicated  to  the  Academy, 
and  of  which  abstracts  have  appeared  in  our  Proceedings,  as  also  of 
the  series  of  Papers  published  by  him  in  the  Philosophical  Magazine 
upon  the  same  subject.  Of  the  latter,  the  author's  letter  to  John 
T.  Graves,  Esq.,  written  immediately  after  the  discovery,  possesses 
a  high  value,  not  only  as  a  fragment  of  scientific  history,  but  still 
more,  as  laying  bare  in  a  new  instance  that  most  interesting  and 
instructive  of  all  the  mental  phenomena, — ^the  actual  train  of  thought 
which  takes  place  in  the  creative  mind,  from  the  first  dawn  of  Trutli 
witliin  it  to  its  full  and  noon-tide  effulgence. 

It  is  now  twenty  years  since  the  Rev.  Mr.  Warren  of  Cambridge^ 


*  Sioc«  the  dclivury  of  ibis  Address  the  attention  of  tiii^  writer  has  been 
dirocisd  by  Sir  WUlrAin  naniilton  to  the  wUer  strps  ofthv  inquiry.  Tbn 
fifdt  appears  to  have  been  mtulc  by  M.  Buce.  \u  a  Paper  pulitiabed  in 
the  Phitokophicul  Trttntactwun  for  18O0,  in  which  he  laja  ilimn  lh*»  prin- 
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bhowed  that  the  ordinary  imaginary  symbol (\/  -}) hwd  n geometri- 
Cftl  aignificancy,  and  may  denote  n  right  lirip  whose  length  is  equal 
t4>  unity,  measured,  not  on  the  axis  of  the  real  units^  but  on  ao 
axii  ai  ri^ht  ant^k$  to  it.  It  followed  from  this»  and  from  another 
princi]»le  respecting  the  symbolical  nit*aning  of  the  sign  4-,  as  applied 
to  lines,  that  the  ordinary  binomial  imaginary,  whose  real  parts,  or 
eonstituenU,  are  multiplied  by  unity  and  \/  -  1,  respectively,  may 
he  taken  to  represent  both  the  Icnr/th  and  direction  of  a  right  line  in 
a  given  plane  ;  the  square  root  of  the  sum  of  the  squares  of  Ihe 
oatwtitueots  being  the  length  of  the  line,  and  their  <jtiote.  nr  ratio, 
the  tangent  of  the  angle  which  it  forms  with  the  axis  on  which  the 
first  of  them  is  measured.  Tftese  qimntities  have  been  denominated 
the  modulus  and  the  ampHtmh^  of  the  imaginary  btnomiat 

NoWf  if  two  such  binomials,  or  cmtpleU^  be  added  together,  the 
sum  is  ft  binomial  of  a  similar  form,  or  a  couplet  whose  constituents 
are  the  sumB  of  the  constituents  of  the  original  couplet.  And  if  two 
couplets  be  multiplied  together,  the  product  is  likewise  a  couplet ; 
and  the  relation  of  ihe  product  to  the  factors  is  snch^  that  the  mo- 
dulus of  the  product  is  the  /product  of  the  moduH  of  the  factors, 
aod  the  amplitude  of  the  product  is  the  9um  of  the  amptiiudes  of 
the  factors.  From  these  algebraical  properties  of  couplets,  com- 
bined with  their  geometrical  significancy,  it  follows  that  right  lines 
in  a  plane,  having  direction  as  well  as  magnitude,  may  be  operated 
upon  according  to  certain  simple  algebraical  conditions,  and  ihe 
direction  and  amplitude  of  the  resTiltant  lines  obtained  by  certain 
•imple  algebraical  rules. 

It  was  in  the  effort  to  generalize  the  theory  of  Couplets,  and  to 
extend  thi-ir  properties  to  right  lines  in  space,  that  Sir  William 
Hamilton  was  led  to  the  construction  of  his  theory  of  Quaternions. 
^Sbicei^  he  aays,  "  ^  ~l  ts,  in  a  certain  well-known  sense,  a  line 


riple,  tliat  tlie  •ynbot  v^HT,  fti  sppUcd  to  linai,  denoted  petftendientatit^, 
k  fmhJbtm  «t*p  w«  made  hy  M.  Argand,  in  a  memoir  publij^hi-d  At  PArii  in 
tbc  Muo*  y<«r,  in  which  hi"  nhowA  that  the  tum  of  two  linea,  «*(iltmat<Hl  in 
diraotioii  as  noil  ai  mag^niludo,  U  the  diagonal  of  the  pftrallelogratn  con- 
ttraelMl  upon  them.  Th«  iuhjc<rt  was  feBumcd  and  more  ftilJ>  devt^lojx'd 
by  M-  PrancaiA.  tn  a  memoir  published  in  the  AnnaUs  de»  Maihtmttttqun  for 
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perpendicular  to  the  line  I,  it  seemed  liHtural  that  there  fihould  be 
some  other  imaginary  to  express  a  line  perpendicular  lu  both  the 
former ;  and  because  the  rotation  from  1  to  this  also,  being  doubted^ 
conducts  to-  1,  it  also  ought  to  be  a  square  root  of  negative  unity, 
though  not  to  he  confounded  with  the  former.'' 

Starting  thus  with  the  conception  of  iripleU  involving  two  di»- 
tincl  aquare-roots  of  negative  unity,  and  endeavouring  to  frame  laws 
for  their  algebraical  treatment*  analogous  to  those  which  hold  in  the 
case  of  couplets,  he  was  soon  led  to  perceive  that  the  existence  of  the 
two  imaginariesj  just  alluded  to^  necessarily  involved  the  existence 
of  a  tkirdf  which  was  also  a  square-root  of  negative  unity,  distinct 
from  either  of  the  former.  lie  was  thus  led  to  the  conception  of 
quaternions^  or  quadrinomials  whose  real  parts,  or  constituents, 
are  multiplied,  the  first  by  unity,  and  the  other  three  by  the  three 
imaginary  roots  of  negative  unity  just  referred  to ;  and  he  deter- 
mined the  conditions  which  must  subsist  amongst  these  new  imagi- 
nary coefHcientSr  id  order  that  the  resulting  quadrinomials  shouh 
be  subji'ct  to  the  same  algebraical  laws  as  the  ordinary  imagioarjf  | 
binomials,  or  couplets. 

I  may  here  observe,  in  passing,  that  one  of  these  laws,  naraelypj 
the  law  of  the  moduli,  is  equivalent  to  a  celebrated  theorem  of  £u- 
ler;  viz.:  that  the  sum  of  four  squares,  multiplied  by  the  sum 
of  four  squares,  is  also  a  sum  of  four  squares.  An  extension  of 
this  theorem  to  sums  of  eiffht  squares  has  been  effected,  independ- 
ently, by  Mr.  John  Graves  and  Professor  Young;  and  the  latter 
writer  (whose  paper  on  the  subject  is  published  in  tht?  last  part 
of  the  Transactions  of  the  Academy)  has  proved  that  the  property 
cannot  be  extended  to  higher  numbers. 

To  return  to  the  Quaternion, — we  have  seen  that  it  is  made  up 
of  »  real  part,  and  an  imayinartf  trinomiai,  using  tlie  terras  real 
and  iftitii/inary  in  their  ordinary  acceptation.  The  latter  of  these 
represents  a  ri^hi  line  in  space,  drawn  from  the  origin  to  the 
point  whose  co-ordinates  are  the  three  constituents  of  the  trinomial, 
and  it  is  accordingly  designated  by  Sir  William  Ilnmilton  by  the 
term  vector.  The  real  part  of  the  quaternion,  on  the  other  band, 
designates  number  alone,  whether  pof»itive  or  negntivp,  withnul^ 
direction  in  space ;  and,  accordingly,  nlthougb  real  '\nXhiiaht'hriiit'ai\ 
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sense  of  the  term,  ilia  in  some  sense  imaginary*  when  contemplated 
on  the pfomttrica I  side.  This  part  oF  the  quaternion  is  denomi- 
nated by  Sir  William  Hamilton  the  scalar. 

Thus  we  see  that  a  (|Uatemion  is  reducible  to  a  binomial,  the 
component  pnrts  of  which — the  scalar  and  the  vector — designate, 
the  one  a  number,  the  other  a  line.  The  whole  tendency  of  the 
later  apecuktions  of  the  author  has  been  to  realize  this  reduction, 
and  having  determined  the  laws  of  operation  upon  scalars  and  vec- 
tors, to  dismiss  altogether  the  consideration  of  the  constituents  of 
the  vector,  and  to  treat  it  ns  a  single  integral  qtinntitj.  It  is  easy 
to  see  what  amount  of  simplicity  is  thus»  at  one  stept  introduced 
into  the  whole  of  Geometry  and  Mechanics.  In  place  of  the 
three  co-ordinates  (rectilinear  or  polar)  hy  which  the  magnitude 
alid  direction  of  a  iine^  or  of  k  force ^  are  ordinarily  determined, 
the  theory  of  Sir  William  Hamilton  deals  with  the  line  itself,  or 
with  the  force,  directly;  and  thus  not  only  is  the  number  of  ne- 
c-c*9sary  equations  reduced  at  once,  in  the  proportion  of  three  to 
one,  but  also  the  interpretation  of  those  equations  is  rendered 
simpler  and  more  direct. 

The  icalar,  or  algebraically-reat  part  of  the  quaternion,  thus 
ipetring  to  have  no  direct  geometrical  significancy,  geometers 
led  inclined  to  regard  it  as  a  sort  of  intruder  in  their  domain  ; 
I  believe  it  was  to  the  desire  to  exclude  it,  that  we  may,  in 
part,  attribute  the  very  elegant  and  ingeniotjs  theories  of  triplets, 
invented  by  Professor  I)e  Morgan  and  Professor  Graves.  The  sea- 
lar,  however,  is  represented  in  mechanics  by  the  time  ;  and  even 
in  its  application  to  pure  geometry.  Sir  William  Hamilton  has  shown 
that  the  introduction  of  this  fourth  quantity  confers  power  and  gene- 
nilsty  upon  the  calculus  of  quaternions,  inasmuch  as  no  direction  in 
■pace  is  tliua  sekcted  as  eminent  above  another,  but  all  are  regarded 
as  efjually  related  to  the  extra'itpatial^  or  scalar  direction.  The 
calculus  thus(  fre(piently  admits  of  a  simpler  and  more  direct  appli- 
cation to  geometrical  problems  than  the  Cartesian  method  of  co- 
urdinaleSf  inasmuch  as  it  demands  no  previous  selection  ofiirbitrary 
axes. 

I  may  observe,  alto,  that  in  the  triplet  theories  of  Professor 
I'     "  MV  i>r  (iraves,  the  law  of  the  moduli  is  not  pre- 

b«  I  i[ut»  U' tiiken  in  1I4  ordinary  biguitication, — 
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it  being  not  generally  true  thai  the  sura  of  three  squares,  muhiplied 
by  the  sum  of  three  squares,  u  a  sum  of  three  squares. 

But  whatever  be  thought  of  the  priaciplea  of  the  Calculus  of 
QuaternionSf  its  advaut^ges  as  an  instrument  of  M<ilhematic»l 
Thought  will  undoubtedly  be  judged  by  the  simplicity  and  ease 
with  which  it  may  be  applied.  In  this  the  author  has  already  done 
enough  to  establish  its  power.  He  has  applied  it  with  great  success 
to  many  problems  of  the  geometry  of  Surfaces  ;  and  he  has  given  a 
sketch  of  its  application  to  the  problem  of  the  Three  Bodies,  and  to 
the  Mechanics  of  the  Heavens  generally.  These  instances  of  its  ap»| 
plication,— whether  we  look  to  the  elegance  and  simplicity  of  the 
method,  or  to  the  beauty  and  symmetry  of  the  results, — are  abun- 
dantly sufficient  to  demonstrate  the  power  and  pUaocy  of  the  in- 
strument. 

Still,  however,  more  will  be  required  from  its  author,  before  the 
weapon  which  he  wields  with  a  giant's  grasp  may  be  touched  bjj 
feebler  hands.  It  will  be  necessary  that  the  principles  and  funda^j 
mental  rules  of  the  calculus  should  be  rendered  familiar  by  elemen- 
tary exposition,  and  their  certainty  tested  by  ordinary  applications^ 
before  the  violation  of  known  analogies  which  some  of  them  present 
will  be  universally  acquiesced  in  ;  and  I  am  happy  to  be  able  to 
say  that  the  large  debt,  which  Science  already  owes  at  his  hands,  is 
likely  to  receive  ere  long  this  addition,  and  that,  like  a  genuine  lover 
of  Truth,  he  will  not  rest  content  until  the  difficult  path  which  he 
has  cut  for  himself  into  her  tangled  and  obscure  recesses  shall 
become  a  highway  for  all. 

1  now  proceed  to  the  coniiideralion  of  Mr,  llaughton's  Memoir 
**0n  the  Equilibrium  and  Motion  of  solid  and  fluid  Bodies/* 

The  object  of  this  Memoir,  as  slated  hy  the  author  himself,  is  **  to 
deduce,  by  the  method  of  the  Mecanique ^4nalyth]He  of  Lagrange,) 
the  laws  of  equilibrium  and  motion  of  clastic  solid  and  fluid  bodies 
from  the  same  physical  principles,  and  to  discover  by  the  same 
method  the  conditions  at  the  limits/'  The  method  of  Lagrange 
(which  is  80  pcculitirlv  adapted  to  the  mechanics  of  a  system  com- 
pospd  of  an  indefinite  number  of  acting  molecules,  situated  inde- 
finitely near  each  otlur),  sccms  to  have  been  first  applied  to  the 
problem  of  ehistic  bodies  by  M.  Navier,  who  determined  by  that  mt- 
thud  the  \a\\%o^ equdtbrium  of  u  fwmoycncouif  uncrysUdhzed  solid. 
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The  lale  Mr.  Green,  of  Cambridge,  applied  the  same  method  to  the 
more  difficult  dynamical  question  of  the  movement  of  the  mole- 
cules of  the  fumhii/erous  ether ;  in  which  application  he  was 
followed,  but  with  more  succesfi,  by  the  distinguished  mathemati- 
cian, whoaename  is  imperishably  connected  with  the  records  of  this 
Ac^decny. 

Mr.  Ilaughton  has  judiciously  adopted  the  same  mathemntical 
method  j  and  he  has  determined  the  form  of  the  function  which 
mters  the  general  equation  of  Lagrange  (and  which  depends  upon 
the  iniental  forces  acting  at  any  point  of  the  medium),  from  the 
assumed  principle,  that  the  molecules  of  solid  and  fluid  bodies  act 
on  each  other  only  in  the  direction  of  the  line  joining  them,  and 
with  forces  which  depend  on  the  magnitude  and  direction  of 
that  hne.  This  fimctiou  is  easily  shown  to  consist  of  two  parts, 
one  of  them  depending  on  the  first  power  of  the  displacement,  and 
the  other  upon  its  square  ;  the  former  of  which  is  assumed  to  relate 
to  perfect Jiuids^  and  the  latter  to  aolids,  while  both  must  be  taken 
into  account  in  imperfect  or  viscous  fluids.  The  form  of  this  func- 
tion, in  the  case  of  solids,  bears  some  analogy  to,  although  it  ii 
quite  different  from,  that  of  the  function  employed  by  Professor 
MiicCullagh  in  his  dynamical  theory  of  light;  and  the  author 
deduces,  from  that  difference,  the  important  physical  consequence 
that  the  molecules  of  the  luminiferous  ether  do  not,  according  to  that 
theory,  act  on  one  another  in  the  direction  of  the  line  joining  them. 

The  differential  equations  of  motion  cannot  be  integrated  gene- 
rally; but  the  values  of  the  three  component  displacements  which 
corffspond  to  the  case  oi^  plane  leaves^  »re  manifestly  particular 
integrals;  and  the  equations  of  condition,  which  result  from,  the 
Mibblitutton  of  these  values  in  the  general  equations  of  motion,  lead 
10  •  remarkable  geometrical  construction  for  the  three  possible 
dif^eiions  of  niolecuUir  vil/ration,?ktid  the  corresponding  celocUies 
€^  ike  plane  mates,  by  means  of  six  fixed  ellipsoids. 

The  author  then  determines  the  equation  of  the  surfttce  oftpaee- 
tUn^ness  (or  the  reciprocal  polar  of  the  wave-surface),  the  nature 
«nd  propertiet  of  which  are  analogous  to  those  of  the  surface  of  the 
•Bme  name  in  the  theory  of  light  This  surface  is  of  the  nxth  de- 
gree, and  has  three  sheets,  corresponding  tu  the  three  velocities  of 
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wave  propagation  ;  and,  like  the  corresponding  surfttce  in  the  tht-017 
of  light,  it  serves  to  determine  the  direction  of  the  refracted  wave»^ 
in  passing  from  one  medium  to  another,  as  well  as  the  laws  of  propa- 
gation in  the  same  nuMiiuiu.  In  the  mo8t genera]  case  considered  by 
the  autlior, — juum  ly,  when  the  molecules  of  the  medium  are  arranged 
gymmetrically  round  three  rcctanjuhir  planes^ — it  is  shovrn  that 
this  surfiice  has/bur  nodes^  at  which  the  tangent  plane  is  a  cone  of 
the  second  degree ;  and  thence  arises  a  conical  refraction  in  Sound, 
similar  to  that  discovered  theoretically  by  Sir  William  Hamilton 
in  the  case  of  Lij^ht. 

That  such  analogies,  and  points  of  correspondence,  should  exisi 
between  the  theory  of  light  and  any  general  theory  of  vibration  in 
crystalline  solids,  was,  of  course,  to  be  expected  from  the  common 
foundation  and  the  common  postulates  of  the  two  theories.  Not* 
withstanding  this^  however,  the  two  theories  diverge  at  a  very  early 
point.  In  both,  indeed,  the  form  of  the  characteristic  function  is  de- 
duced from  the  assumed  molecular  constitution  of  the  medium.  Bat 
ihat  constitution  is  essentially  ditTerent  in  the  two  cases, — the  fundi 
mental  molecular  property  of  the  Imniniferous  ether,  in  the  theory 
of  Professor  Mac  Cnllagh,  being  the  unchangeableness  of  its  den- 
sity, while  the  corresponding  basis  of  the  theory  of  Mr.  llaughton 
is  the  property  that  the  molecules  of  the  medium  act  on  one  another 
m  the  direciion  of  the  joining  line.* 

In  conclusion,  I  may  observe  that  the  value  of  Mr.  Haughton^s 
theory — considered  on  its  physical  side,  and  independently  of  iU 
mathematical  elegance — consists  in  its  high  degree  of  generality  ; 
which  is  such,  as  necessarily  to  embrace  all  the  fundamental  condi* 
tions  of  the  problem,  and  thus  to  leave  to  future  mathematicians 
the  task  only  of  limiting  and  interpreting  bis  results. 

In  speaking  of  Dr.  Hincks's  philological  researches  I  must 
over  those  which  relate  to  Egyptian  Hieroglyphics,  and  hasten  to  his 


*  Tbo  theory  of  Mr.  Kuttghton  btar^  n  much  closer  n*»oRibtance,  in  many 
of  lU  result?*,  to  tht'  wavo-thcorv  of  M.  (*auch^  than  to  that  of  Professor  Ml 
CulUgti,  altliougb  it  difTors  from  it  wliotij-  in  molhod.  TKe  theory  of  M.Caf 
dij  Ui  iu  fact,  a  tlioory  i»f  tlio  lawv  of  propni^ntvil  vlbrAtiun  in  ftoUdft,  at 
in  inapplicable  (a*  »■•*  -^Im^wh  by  Pfofrs^iQr  .Uac  CuIlnglO  to  llglit. 
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more  recent,  and  (at  the  present  lime)  more  interesting  labours  con- 
nected with  Persepolitan  writing.  And  in  order  to  present  mo  intel- 
ligibte  statement  of  the  nature  of  these  laboura,  and  of  tbeodditionB 
whieh  have  been  thereby  made  to  the  existing  amount-of  know- 
ledge upon  this  curious  subject,  it  will  be  necessary  to  take  a  hur- 
ried  glance  at  the  history  of  the  investigation,  and  its  principal 
steps. 

The  cuneiform  writing  has  been  generally  reduced  to  three  lead- 
ing divisions,  which  have  been  denominated,  respectively,  Persian, 
Median,  and  Babylonian.  Many  of  the  cuneiform  inscriptioDH  con- 
tain all  the  three  kinds oi* writing;  the  first  being  the  principal,  and 
apparently  the  vernacular  record,  and  the  other  two  translations. 
They  are  fotind  on  rocks,  slabs,  and  pillars,  at  Persepolis,  at 
Behistun,  at  Van,  at  Miirgh^b,  and  at  Httmadan.  These  trilingual 
iascri])tion8  are  all,  without  exception,  records  of  the  Achaeme- 
ntan  dynasty;  the  earliest  which  has  been  discovered  (the  inscrip- 
tion at  Murghab,  or  Pasargadee)  relating  to  Cyrus  the  Great*  and 
the  latest  to  Artaxerxes  Ochus. 

Of  the  three  kinds  of  writing  found  in  these  inscriptions,  the 
first,  or  Persian,  is  the  simplest,  containing  the  fewest  and  least  com- 
plicated characters.  It  is  also  distinguished  from  the  other  two  by 
the  diviHious  between  the  words,  which  are  separated  by  an  abli(|ue 
weilge^  and  this  circumstance,  of  course,  greatly  facilitates  the  task 
of  the  decipherer.  The  second  Pcrsepolitan  writing  appears  to 
have  been  coeval  with  the  first,  and  to  have  been  employed  only  in 
conjunction  with  it^  in  the  trilingual  monumentsof  the  Achaemenian 
princes  ;  it  is  accordingly  ascribed  by  the  concurrent  voice  of  phi* 
lologers  to  the  Medes,  the  people  next  in  importance  to  the  native 
Fersians  under  the  Acheemenian  dynasty*  The  number  of  cha- 
racters in  this  writing  is  far  greater  than  in  the  Persian,  its  alphabet 
<or  syllabary)  cuntaining  about  100  letters.  The  third  Persepolitan 
writing  belongs  to  one  of  a  group  of  languages  (distinguished  by 
Major  Rftwiinson  into  the  Buhy/ottian,  the  j'lasyriart^  and  the 
Efprmruh)  wrillen  in  a  similar  character.  It  is  ascribed,  with  every 
probabdiiy,  to  the  Babylonians,  legends  in  a  like  character  being 
futiod  on  cylinders  and  bricks  excavated  from  the  foundations  of 

primicvn]  cities  of  Shinar,  ll  is  wn^ueslionably  the  most  ancient 
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of  i!ie  three  kinds  of  cundtbrm  writing,  and  was  probably  ihe' 
upon  which  tlif  other  two  were  constructed.  The  characters  are 
more  ni^merous  and  more  complicated  than  those  of  the  first  and 
second  kinds. 

The  process  of  resolving  and  interpreting  an  inscription  in  an  un- 
known and  extinct  language,  and  written  in  an  unknown  character, 
appears  to  include  three  distinct  and  principal  steps.  The  first  of 
these  is  that  of  deciphering  (properly  so  called),  or  determining  tlie 
phonetic  powers  of  the  letters.  The  next  step  is  the  determination 
of  the  nature  of  the  inflections,  and  the  grammatical  structure  of  the 
language  itself,  and  the  discovery  of  its  congeners  or  representaUv«« 
amongst  ihe  living  languages.  The  third  and  last  step  consists  in 
tracing  from  these  sources  the  meaning  of  its  roots,  and  thus  trans- 
lating the  inscription. 

The  first  of  these  steps  was  long  since  taken^  with  respect  to  the 
first  Peraepolitan  writing.  In  the  year  1802,  Professor  Grotefend,  of 
Gijttingen,  examined  two  short  trilingual  inscriptions,  which  had 
been  copied  at  Persepolis  by  the  traveller  Niebuhr,  and  succeeded  in 
identifying  the  names  of  Ct/rus,  Darius^  Xerxes^  and  Uystaspts^  in 
nil  the  three  characters.  The  analysis  of  these  names,  in  the  case 
of  the  Persian,  enabled  him  to  determine  the  values  of  eleven  out 
of  the  sixteen  letters  of  which  they  were  composed,  or  nearly  one* 
third  of  the  entire  alphabet. 

The  next  step  w^as  made  by  Professor  Rask,  of  Copenhagen, 
in  1826.  He  recognised  the  \\)\ti  AchiJtmenide  xxi  the  inscription 
of  Niehuhr,  and  thus  determined  the  values  of  two  importiitit  let- 
ters, m  and  n,  which  occur  in  it.  But  the  most  valuable  contribu- 
tion made  by  Rask  to  this  brnnch  of  palii?ography,  consisted  in 
his  discovery  of  the  resemblance  of  the  extinct  language  to  the 
Siinscnt  in  some  of  its  inflections,  a  discovery  which  has  been 
justly  regarded  as  the  key  to  its  interpretation.  Ten  years  later  the 
inquiry  received  a  fresh  impulse  by  the  simultaneous  publication  of 
two  works,  one  by  M.  Burnouf,  of  Paris,  and  the  other  by  the  dis- 
tinguished orientalist,  Professor  Lassen,  of  Bonn.  By  the  analysis 
of  a  trilingual  inscription,  contaiiung  the  names  uf  the  provinces  of 
the  Persian  rmpirr,  the  values  uf  uiwriy  new  characters  were  ascer- 
Unncd,  and  the  known  alphabet  was  enlarged  to  twenty  six  letters. 
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In  the  year  1838  the  values  of  five  new  uharactera  were  added  to 
the  list, — two  by  Dn  Beer,  of  Leipsic,  and  three  by  M.  Jacquet, 
of  Purls;  and  the  aarae  writers  discovered,  iridependenlly.the  fun- 
d«ment«l  principle  which,  strange  to  say,  had  hitherto  escaped 
notice,  that  the  Persian  alphabet  contained  but  three  vowelsi  rt,  i\ 
and  w.* 

But  the  moitt  important  of  the  researches  connected  with  the 
first  Peraepolitan  writing  are  those  of  Major  Rawltnson.  Hitherto 
little  had  been  accomplished  beyond  the  firift  step  of  the  process,— 
the  determination  of  the  values  of  the  letters.  Bask,  indeed,  had 
observed  the  similarity  of  the  language  to  the  Sanscrit,  and  this 
was  confirmed  by  Lassen  and  Beer,  the  former  of  whom  proposed 
to  employ  the  Sanscrit  as  a  key  to  its  interpretation  ;  but,  as  yet, 
little  had  been  correctly  done  on  this  head.  In  1835  Major  Raw- 
linson  commenced  his  labours,  in  the  country  of  the  inscriptions  ; 
r«dlMX>vered  for  himself  the  greater  part  of  what  had  been  already 
dome  by  European  scholars ;  and  determined  the  values  of,  at  least, 
fimr  new  characters.  But  his  chief  work — in  which  he  has,  by 
one  great  stride,  stirpassed  all  his  predecessors — is  the  translation 
of  the  Persian  portion  of  the  great  trilingnal  inscription  at  Behis- 
tttn,  containing  above  400  lines  of  cuneiform  writing.  This  in- 
teription  had  been  copied,  in  part,  by  Major  Il«iwhnson  in  1837; 
and  a  large  portion  of  the  translation  was  made  by  him,  and  cotn- 
nuMiicated  to  the  Royal  Asiatic  Society,  in  1839.  His  philological 
Iftbotira  were  suddenly  interrupted  in  the  following  year,  by  active 
doty  at  AJTghanistan;  but  in  the  autumn  of  1845  he  succeeded  in 
making  a  correct  copy  of  the  whole  of  the  Persian  inscription 
(lOgfther  with  a  considerable  portion  of  the  Median  and  Baby- 
lonian )t  and  soon  after  completed  the  translation  in  the  form  in 
wUich  it  has  been  recently  published.  With  the  contents  of  this 
singular  record,  written  more  than  twenty-three  centuries  since, 
and  throwing  an  unexpected  light  upon  one  of  the  most  contro- 


*  ThU  itriiing  Kurtilaritv  of  the  Persian  to  the  languages  of  the  Shemitic 
typ**  ^^  ^^*  %ocAlk'  Btructorp,  has  bctm  recontly  rtra^vn  still  closer  by  Dr, 
Wall,  in  hi<»ttt»l4'  PAfterun  lliu  dilVtxnit  kindii  of  cuiieiforiD  writing,  published 
ia  tlic  laJt  volume  or  till-  Tr»nM;iolinii»  of  flit-  Aratlrinv. 


verted  questions  of  early  hittory,  the  literary  public  are  now  well 
ncqyainted. 

Dr.  Hincks'a  first  paper  on  Persepolitan  writing  wa»  communi- 
cated to  the  Academy  in  June^  1846,  before  the  publication  of  ihe 
first  part  of  Major  Rawlin^on's  memoir.  In  this  paper  he  proposes 
three  general  principles  respecting  the  orthography  of  the  Persian, 
in  which  he  corrects  Lassen'a  account  of  that  language,  lite  most 
important  of  these  consists  in  the  distinction  of  the  consonant*  into 
two  classes,  which  He  calls  primary  and  secondary, — the  former 
being  those  which  may  be  used  before  the  vowel  a»  expressed  or 
aupplied,  the  latter  such  as  are  only  used  before  one  of  the  other 
vowels.  Dr.  Hint  ks  maintains,  in  opposition  to  Lassen^  that  these 
secondary  consonants  are  phonetically  equivalent  to  their  prunaricM 
and  he  lays  it  down,  ^^aa  an  invariable  rule,  that  if  a  primary  cod* 
sonant  precedes  i  or  i/,  when  a  secondary  consonant  existed  of  the 
same  value  as  the  primary  one,  and  appropriate  to  that  vowel^  aa 
a  must  be  interposed,  either  as  a  distinct  syllable,  or  as  a^na 
the  vowel."  The  Persian  alphabet  may  now  be  considered  to 
completely  established.  Of  the  thirty-nine  letters  which  compose 
it.  Major  Hawlinson  and  Dr.  Hincks  are  now  agreed  as  to  the 
values  of  all  but  one  ;  Dr.  Hincks  having  adopted  three  of  Major 
Kawlinson's  values,  and  Major  Hawlinson  having  taken,  indepen- 
dently, nine  of  those  assigned  by  Dr.  Hincks. 

The  data  for  the  investigation  of  the  Median,  or  second  Pertcpo- 
litau  writing,  are  abundant,  the  trilingual  inscriptions  of  PerscpoUs 
Hod  Behistun  furnishing  more  than  ninety  proper  oarars,  together 
with  their  Persian  equivalents.  Notwithstanding  this,  the  progress 
made  in  the  investigation  has  been  comparatively  snmll  In  fact, 
with  the  cxc'i'ption  of  Grotefend,  who  made  the  first  step,  Wester- 
gaard  is  the  only  writer  who  has  attempted  the  task  of  deciphering 
it  with  success.  Major  Hawlinson,  indeed,  infonns  us,  in  his  Me* 
inoir  on  the  Persian  cliaracier,  that  he  has  made  considerable  pro- 
gress in  deciphering  the  two  other  kinda  of  Persepolitan  writings 
and  he  hss  given  a  sketch  of  his  vit-wa  on  the  orthography,  and  the 
^cneriil  structure  and  affinities  of  the  languagr  nf  the  second  kind  : 
bill  none  uf  his  results,  as  to  the  values  of  the  characters*  Imxe 
been  ns  yet  publisthed. 
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Westergnard  held  that  ibe  Median  itl|iha1jet  had  six  vowpIk  and 
sixteen  consonanta ;  and  thai  the  characters  represented,  first,  these 
twenty-two  lettcrt^  and  then  ayllables  composed  of  the  consonants 
followed  by  vowels.  Br.  Hiticks  mabtams,  on  the  contrary,  that 
there  are  but  four  vowels  and  five  consonants;  and  that,  besides  the 
characters  representing  these  nine  simple  sounds,  there  ore  also 
characters  representing  combinations  of  the  five  consonants  with 
precedimf  ^ndi /oUowintf  vowels,  as  also  combinations  of  the  vowels 
witli  each  other.  Again, — while  according  to  Westergaard  the  vowels 
are  not  all  expressed, — according  to  Dr.  Hincks  every  vowel  is  ex- 
pressed at  least  once,  and  often  more  than  once;  it  being  customary 
to  write  vowels  tmice  oveVy  ttt  the  end  of  one  character  and  at 
the  beginning  of  the  next.  In  accordance  with  thts  principle,  Dr> 
llincks  adds  vowels,  in  many  cases,  to  Westergaard^s  values,  thus 
awking  the  characters  to  represent  syiiahks  instead  of  letters. 
.Kotwithstanding  these  important  differences,  however,  he  confirms, 
in  general,  the  values  given  by  Westergaard,  nUhough  he  differs 
from  him  altogether  as  to  five  of  the  characters,  and  assigns  values 
10  five  more»  which  that  writer  had  not  valued  at  alL 

But  it  is  upon  his  labours  connected  with  the  third  Persepolitan 
writing  that  Dr.  Hincks's  chief  claim  as  an  original  discoverer  must  be 
founded.  Grotcfend  discovered  that  the  characters,  in  this  writing, 
were  partly  expressive  of  syllables,  and  partly  of  letters;  to  a  few 
of  them,  also,  he  assigned  phonetic  values ;  and  be  ascertained  the 
fact  of  the  correspondence  of  certain  lapidary  with  certain  cursive 
characters.  To  this  little  has  been  added  by  tlie  many  archseolo- 
gista  who  have  written  upon  the  subject,  beyond  the  mere  clasmfi- 
cation  of  the  characters.  At  an  early  period  of  his  inquiries,  Dr. 
Hincks  arrived  at  the  conclusion  that  the  Babylonian  and  Assyrian 
writing  agreed  with  the  second  Persepolitan  in  many  of  the  features 
of  the  latter  already  noticed.  The  chief  of  the  materials  upon  which 
bs  bas  since  laboured  are  the  Achaomenian  inscriptions  published 
by  Westergaard,  and  the  great  inscription  of  the  East  India  Com- 
|Mfiy,  containing  619  lines  of  lapidary  characters.  His  first  step  in 
Ute  deciphering  of  these  documents  was,  of  course,  to  analyse  the 
proprr  names  which  occur  in  the  third  columns  of  the  trilingual 
inscriptions,  and  to  compare  them  with  their  equivalents  id  the  other 


two.  The  values  of  many  rljarflcters  were  thus  determined  ;  those  of 
others  were  ascertained  by  comparing^  different  modes  of  writing  the 
same  words  in  tlie  inscriptions  which  commence  with  the  same  for- 
mula; and,  finMlIy,  when  the  equivalence  of  two  sets  of  chamctert, 
lapidary  and  cursive,  was  ascertained,  more  values  were  determined 
by  conipnring  the  proper  names  in  the  great  inscription  with  their 
representatives  in  the  other  laoguagea.  By  such  means  Dr.  Hincks 
has  constructed  an  alphabet,  or  syllabary,  of  the  third  Persepolitan 
writing,  containing  the  values  of  ninety-five  characters,  together 
with  the  corresponding  lapidary  characters ;  and  he  has  given  ft 
series  of  numbers  from  the  rock  inscription  at  Van,  exhibiting  the 
mode  of  expressing  numerals  in  cuneatic  characters. 

Before  I  take  leave  of  this  subject,  one  more  remark  is  necessary. 
It  has  been  assumed  by  every  writer  who  has  hitherto  engaged  in 
the  investigation  of  the  cuneiform  inscriptions,  that  the  writing  of 
the  second  and  third  kinds  (ns  well  as  that  of  the  first)  is  alpha- 
betical. This  fundamental  position,  however,  has  been  recently 
assailed  by  Dr.  WalK  in  a  very  able  critical  paper  read  before  the 
Academy;  and  arguments  of  much  weight  have  been  adduced  to 
distinguish  the  principle  of  these  two  kinds  ofcuoetfonn  writing 
from  that  of  the  first,  and  to  prove  them  to  be  idengraphic.  It  is 
not  my  duty  (even  if  I  were  competent  to  the  task)  to  offer  any 
opinion  upon  the  question  thus  raised.  I  have  only  to  observe  that 
what  has  been  said  above »  respecting  the  progress  recently  made  in 
deciphering  these  two  kinds  of  writing,  is  based  upon  the  ordinary 
assumption,  and  must  he  received  with  the  reserve  which  necessa- 
rily attaches  to  a  controverted  position. 

With  Mr.  O'Donovan's  archaeological  labours  I  regret  to  say  that 
I  possess  no  direct  acquaintance;  and,  accordingly,  in  the  present 
notice  of  them,  I  am  compelled  to  lean  upon  the  IViendly  aid  of  th« 
Secretary  of  the  Academy,  who  is  himself  a  large  contributor  to  the 
same  department  of  literature. 

Mr.  O'Donovan's  vast  acquirements  connected  with  Irish  ar- 
chaeology  may  be  traced,  in  a  great  measure,  to  his  connexion 
with  the  Ordnance  Survey.  In  the  course  of  the  duties  which  ihii 
connexion  imposed  upon  him,  he  visited  ewery  part  of  Inland  for 
the  purpose  of  tracing  the  ancient  names  of  placrs,  and  of  collect- 
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B  local  traditions  connected  with  tbem,  all  of  which  he 
compared  with  the  existing  records  iti  the  historiciil  manuscripts 
preserved  in  tlie  LiLrariea  of  the  Academy  and  the  L^niversity. 
The  object  of  these  inquiries  was  to  collect  materials  for  the 
Historical  and  Antiquarian  memoirs,  which  it  was  the  original 
intention  of  the  enlightened  officers  at  the  head  of  the  Irish 
Survey  to  compile  and  publish, — an  intention  which  (as  the  Aca- 
demy are  aware)  was  unhappily  frustrated  by  the  interference  of 
Government.  In  the  researches  in  which  Mr.  0*I)onovan  was  thus 
for  many  years  engaged^  he  acquired  the  vast  amount  of  historical 
and  topographical  knowledge  which  his  subsequent  writings  have 
displayed,  lie  availed  himself  of  the  same  opportunities  to  perfect  his 
acquaintance  with  the  dialects  of  the  Irish  language;  and  he  has 
thus  been  enabled  to  throw  a  light  on  this  department  of  philology, 
lUcb  as  probably  no  other  could  have  done. 

The  works  edited  by  Mr.  O'Donovan  for  the  Irish  Archaeolo- 
gical Society  are  the  first  of  his  published  labours  which  claim 
attention.     They  are  the  following : 

1.  **The   Circuit  of  Ireland,  by   Muircheartach  Mac  Neill, 
rince  of  Aileach.    A  Poem  written  in  the  Year  94^,  by  Cormacan 

Eigeasy  Chief  Poet  of  the  North  of  Ireland." 

2.  **The  Battle  of  Magh  Rath  (Moira),  from  an  ancient  Manu- 
•cript  in  the  Library  of  Trinity  College,  Dublin." 

3.  •*  An  Account  of  the  Tribes  and  Customs  of  the  District  of 
liy-Many,  commonly  called  O'Kelly's  Country,  in  the  Counties  of 
Galway  and  Roscommon.  Edited  from  the  Book  of  Lecan,  in  the 
library  of  the  Royal  Irish  Academy." 

4.  **  An  Account  of  the  Tribes  and  Customs  of  the  District  of 
Hy*Fiachrach,  in  the  Counties  of  Sligo  and  Mayo.  Edited  from 
tb«  Book  of  Lecan,  in  the  Library  of  the  Royal  Irish  Academy,  and 
from  a  copy  of  the  Mac  Firbis  Manuscript  in  the  possession  of  the 
Earl  of  Roden." 

Mr.  O'Donovan  has  also  edited  the  following  minor  pieces  in 
ihe  Miscellany  of  the  Irish  Archaeological  Society,  viz.  :  "An  An- 
cient Poem  attributed  to  St.  Columbkille  ;'*  **  The  Irish  Charters 
the  Book  of  Kells;"  *'  A  Covenant  in  Irish  between  Mageoghe- 
ftnd  the  Fox  :''  and  "  The  AnnaJs  of  Ireland  from  A.  D.  1453 
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to  1468      Tranalated  from  a  lost  Irish  original,  by  Dudley  Fir- 
bi8«e/' 

These  historical  tracts  and  bardic  tales  are  edited,  for  the  most 
part*  in  the  original  Irish,  with  translations  and  notes.  In  the  lat- 
ter Mr.  0' Donovan  has  brought  together  a  vast  body  of  histortcsil 
and  genealogical  information  connected  with  the  ancient  famiUf* 
referred  to;  and  he  has  illustrated  the  subjects  with  much  curioi 
antiquarian  lore,  respecting  the  manners  and  customs  of  the  tim< 
He  has  also,  in  many  cases,  annexed  maps  of  the  districts  described, 
and  topographical  indexes,  in  which  the  etymology  of  the  ancient 
names  is  given,  together  with  the  corresponding  modern  appella- 
tions. 

Among  the  works  of  Mr.  O^Donovan  enumerated  by  the  Coun- 
cil, in  avvarding  him  the  Cunningham  Medal,  is  his  Irish  Grammar. 
This  work  was  undertaken  for  the  use  of  the  senior  classes  in  tbi» 
College  of  St.  Columba,  and  was  pnblished  nt  the  expense  of  the 
Trustees  of  that  institution.  The  publication  has  supplied  a  want 
long  fell  by  the  philulogers  of  Europe;  and  the  Celtic  student  ii 
now  in  possession  of  a  Grammar^  compiled  by  a  scholar  who  has 
studied  the  ancient  language  as  it  exists  in  our  manuscript  Ii  »  - 
ture,  and  whose  judgment  and  learning  have  enabled  him  to  cii-  i 
minate  between  the  original  and  characteristic  grammatical  forms, 
and  the  accidental  peculiarities  belonging  to  pnrtieular  districts  or 
periods.  The  viist  body  of  exaniples  which  Mr.  O'Donovan  has  coK 
lected  from  Irish  MSS.,  in  illustration  of  this  work,  contributes 
greatly  to  enhance  its  value. 

But  Mr.  O'Donovan^s  principal  work  is  his  edition  of  the  Atmatt 
of  the  Four  Masters,  from  the  autograph  manuscript  in  the  Library 
of  the  Koyal  Irish  Academy.  The  publication  of  this  curious  and 
important  chronicle  had  been  long  and  earnestly  desired  by  Irith 
scholars.  The  language  in  which  it  is  written  was  fast  becoming 
obsolete,  and  another  half  century  would  probably  have  interposed 
a  serious  difficulty  in  its  interpretation  ;  while  the  curious  mast 
of  information  which  Mr.  O' Donovan  has  brought  together  in 
illustration  of  it, — collected,  as  it  hns  been,  in  a  great  part,  fronj 
oral  traditions, — would,  in  all  likelihood,  have  been  wholly  lost 
This  work  will  ever  remain  a  monument  of  the  learning  and  la* 
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mr  of  its  author,  and  would  suffice  alone  to  pliioe  liis  name  iu 
a  high  rank  in  the  list  of  Archaeologists.  The  three  large  quarlo 
volumes  which  have  already  appeared  contain  the  Annals  from 
A,  D.  1 172  to  1616  ;  Mr.  O'Donovan  is  now  engaged  in  preparing 
for  publication  the  earlier  portion,  which  will  be  accompanied  by  a 
complete  iadex  of  the  names  of  persons  and  places  mentioned  in  the 
Aanal«. 

Upon  the  conclusion  of  his  Address,  the  President  pre- 
sented the  Medal  to  Sir  William  Hamilton,  and  addressed 
him  as  follows : 

Sir  William  Hamilton, — in  awarding  you  this  Medal,  the  Coun- 
cil cannot  have  the  gratification  of  feeling  that  they  are  contributing 
to  the  reputation  of  a  name  which  is  already  known  wherever  Science 
ia  cultivated.  But  they  trust  that  you  will  value  it  as  a  mark  of 
sympathy  from  the  Society,  whose  scientific  character  you  have 
raiaed  by  your  labours,  and  whose  interests  you  have  done  so  much 
in  other  ways  to  promote.  Suffer  me,  on  my  own  behalf,  to  add, 
that  the  duty  which  I  now  discharge,  as  the  organ  of  the  Academy 
on  the  present  occasion,  is  to  myself,  personally,  the  most  grateful  of 
any  which  have  devolved  upon  me  as  your  successor  in  this  Chair. 

The  President  then  presented  the  Medal  to  Mr.  Haugh- 
ton,  addressing  him  as  follows : 

Mr.  Ilaughton, — Accept  this  Medal  as  a  testimony  of  the  high 
value  which  the  Council  of  the  Royal  Irish  Academy  set  upon  your 
researches^  connected  with  a  most  difficult  branch  of  Applied  Mathe- 
matics; and  as  an  expression  of  their  hope  that  the  labours  in  the 
application  of  the  higher  branches  of  analysis  to  physical  problems, 
for  which  you  have  proved  yourself  so  eminently  qualified,  and 
which  have  been  already  crowned  with  such  success,  may  long 
continue  to  add  to  your  own  honour,  and  to  that  of  the  Academy 
of  which  you  are  a  member. 

The  Pre&ident,  presenting  the  Modal  to  Dr.  HIncks,  ad- 
d  him  thus: 

Dr.  Hincks, — Accept  this  Medal  as  a  proof  of  the  high  opinion 
with  which  the  Council  of  the  Royal  Irish  Academy  regard  your 
VOL.  IV,  K 
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research eSj  connected  with  some  of  the  most  ohscure  and  cliflficuft 
problems  of  Archceology.  Allow  me  to  add,  that  the  merit  of  tho«e 
researches^  high  as  tt  is  in  itself,  is  enhanced  in  your  case  by  the 
circumstance,  that  they  have  heen  pursued  in  the  seclusion  of  retire- 
ment, and  without  any  of  those  aids  derived  from  the  intercourse 
with  others  engaged  in  similar  pursuits,  which  are  usually  so  effec- 
tive in  impelling  to  and  suggesting  inquiry. 

The  President*  presenting  the  Medal  to  Mr  O'Donovan, 

addressed  him  thus : 

Mr. 0' Donovan, — Accept  this  Medal  as  a  testimony  of  the  high 
value  which  the  Council  of  the  Hoyal  Irish  Academy  set  upon  your 
labours  connected  with  Irish  philology^  and  Irish  history'and  anti- 
quities. This  is  the  first  occasion  on  which  the  Council,  acting  on 
the  laws  recently  enacted  hy  the  Academy,  have  conferred  the  ho- 
nour of  the  Cunningham  Medal  for  works  not  published  in  the 
Transactions  of  the  Academy.  They  therefore  hope  that  you  (and 
through  you  the  literary  public)  will  receive  this  award,  not  only  as 
a  just  tribute  to  the  value  of  your  own  researches,  but  also  as  a 
token  of  their  sympathy  with  all  who  are  engaged  in  the  common 
pursuit  of  truth. 


Mr*  Robert  Ball,  Treasurer,  presented  an  ancient  silver 
pin  of  a  very  peculiar  form,  on  behalf  of  John  Mac  Donnell» 
M.  D.  He  also  exiiibited  a  large  collection  o(  casts  of  fos- 
sils, lately  presented  to  the  Museum  of  Trinity  College  by 
the  East  India  Company. 


The  following  communication  on  the  dynamic  effect  of  aj 
turbine,  as  shown  by  the  application  of  Prony's  brake,  m 
received  from  the  Rev,  T,  R.  Robinson,  D.  D. 

This  wheel  was  constructed  for  William  Kirk,  Esq.,  b] 
the  Messrs,  Gardner,  of  Armagh.    These  gentlemen  had  been" 
strongly  impressed  with  the  advuntages  of  this  wheel,  by  read- 
ing the  account  of  it  given  by  Sir  Robert  Kane,  in  the  "  In- 
dustrial Resources   of  Ireland  f '  and  one  of  them  Actually 
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?d  France  for  the  purpose  of  establishing  relations  with 
Its  inventor,  which  might  enable  them  to  introduce  it  as  a 
moving  power  in  this  active  manufacloring  district.  Find- 
ing it  impossibte  to  make  any  satisfactory  arrangement  with 
M.  Fourneyron,  they  instituted  a  series  of  experiments,  guided 
by  which  they  succeeded  in  constructing  the  present  machine, 
which  seems  to  be  very  efficient ;  and  as  little  is  known  in 
this  country  of  the  turbine,  Dn  Robinson  thinks  the  results 
he  obtained  may  hove  some  interest. 

It  drives  eight  beetling  engines.  In  these  a  series  of 
wooden  stampers  are  raised  by  wipers  on  a  revolving  bcam» 
and  allowed  to  fail  on  the  linen,  which  is  rolled  on  a  massive 
cylinder,  sixty  times  in  a  minute,  the  cylinder  itself  revolving 
slowly,  and  being  traversed  in  the  direction  of  its  ajiis.  Each 
engine  has  thirty-six^  weighing  each  twenty  pounds  and  lifted 
twelve  inches.  The  supply  of  water  is  very  limited,  being 
derived  from  the  tail  race  of  a  mill  situated  higher  on  the  water- 
course, and  very  deficient  in  summer;  while  in  winter  there 
lis  much  back-water. 

The  turbine  (a  distinct  idea  of  which  can  easily  be  ob- 
t^iined  from  a  work  of  Uiililnian,  recently  translated  by  Sir 
Hubert  Kane)  has  thirty-six  floats,  which  are  perpendicular 
to  the  circumference  at  their  origin,  and  receive  the  water  at 
at(  angle  of  45**.  These  are  attached  by  flanches,  which,  in 
Dr.  Robinson's  opinion,  present  a  good  deal  of  resistance  to 
tiie  efflux  of  the  water,  and  absorb  power.  The  internal  dia- 
meter is  2-40  feet,  and  the  external  4*80 ;  the  depth  is  7*5 
inches,  divided  into  four  compartments,  which  can  be  worked 
partially,  and  each  of  which  can  drive  two  engines. 

In  estimating  the  dynamic  elfect  of  a  water-wheel,  we  must 
know  the  impelling  power,  and  the  resistance  overcome  with 
a  given  speed,  The  first  is  the  weight  of  the  water  expended 
in  a  given  time,  multiplied  by  the  height  through  which  it 
ha*  descended  ;  this  involves  the  measurement  of  the  water, 
which,  in  Dr.  Robinson's  experiments,  was  made  by  an  over- 
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fall  established  immediately  below  a  bridge  about  100  feet  froffi' 
the  turbine.  This  process  gives  very  precise  results,  if  the 
necessary  precautions  be  taken*  The  formula  for  the  number 
of  cubic  feet  passed  in  a  second  is  Q  =  C  y  Lx  H\*t  when  C 
is  a  coefficient  varying  from  3*550  to  3  20G,  according  to  the 
ratio  of  the  overfall's  width  to  the  channel  in  which  it  is 
placed.  The  first  belongs  to  the  case  when  they  are  equal, 
the  second  when  that  ratio  docs  not  exceed  1  to  3.  L  is  the 
breadth  of  the  overfall  in  feet,  and  H  the  depth  of  the  water 
in  it.  This  should  be  measured  so  far  behind  it  as  to  be 
exempt  from  the  curvature  assumed  by  the  surface  as  the 
water  rushes  towards  the  aperture.  The  measures  were  taken, 
for  convenience,  at  the  overfall  itself,  and  it  was  found  by  trial 
that  they  require  to  be  multiplied  by  Mil,  in  the  circum* 
stances  of  this  overfall,  to  reduce  them  to  those  due  to  the  un- 
disturbed surface.  This  formula,  however,  assumes  that  the 
water-way  above  is  so  large,  that  the  velocity^  of  arrival  at  the 
overfall  is  insensible.    If  not,  the  result  must  be  multiplied  by 

v'  f  1  +  -  fj —  ) ;  w  being  this  velocity,  which  Dr.  Ro- 
binson obtained  by  dividing  the  approximate  quantity  of  water 
given  by  the  formula,  by  the  water-way  of  the  channel.  This 
last  was  found,  by  a  careful  section,  to  be  12- 18  feeH- 1  of  a 
foot  for  every  inch  of  water  in  the  overfall.  The  results  ob- 
tained are,  he  believes,  quite  as  exact  as  direct  measurement 
could  afford.  The  fall  was  ascertained  by  measuring,  at  the 
beginning  and  end  of  each  experiment,  the  distance  of  the 
upper  surface  of  the  water  below  a  point  fourteen  feet  above 
the  lop  of  the  turbine,  and  also  the  depth  of  water  over  that 
top  (the  wheel  being  always  submerged).  The  power  of  the 
fall  is  expressed  in  horse  power,  whose  unit  is  33,000. 

The  resistance  in  ordinary  work  is,  first,  the  friction  of 
the  machinery,  and  secondly,  the  weight  of  the  beetles;  these 
he  at  first  thought  could  easily  be  valued,  and  thus  give  a 
measure  of  the  efficiency  of  the  machine.     As,  however,  the 


2iS 


beetles  spring  up  l>y  their  own  elasticity  and  that  of  the  Hiien, 
and  are  overtaken  by  the  wipers  in  their  ascent,  their  whole 
weight  does  not  resist.  Indeed  Dr.  Robinson  is  not  aware  of 
any  unexceptionable  roode,  except  Prony's  brake,  which  can 
exhibit  the  actual  amount  of  actual  force  transmitted  by  a 
machine.  This  instrument  is  well  known  to  consist  of  a  ring 
clamped  on  a  revolving  cylinder,  and  tightened  till  its  friction 
constrains  the  shaft  to  revolve  at  a  given  speed.  That  friction 
must  equal  the  resistance  of  any  other  kind  of  work  which  pro- 
duces the  same  speed ;  and  it  can  be  directly  measured  by  weights 
hung  on  the  extremity  of  a  lever  attached  to  the  ring.  Let 
Jt  be  the  distance  of  the  weight  from  the  centre  of  the  shaft, 
r  the  radius  of  the  brake,  n  the  revolutions  which  it  makes  in 
a  minute,  ri'lhe  weight  applied  +  that  of  the  lever  reduced 
to  the  same  distance  R  ;  w  the  friction  produced  by  the  ring 
and  its  appendages.  Then  the  effect  is  expressed  by  the 
equation. 
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X  n 


33,000 


In  this  instance  — =  19,  and  r  =  0-56.    The  weight  of  the 


lerer  reduced  to  H  =  50  lbs ;  and  as  the  pressure  of  the  brake, 
&c.,  s202  lbs,  while,  from  the  abrading  nature  of  the  action,* 
tbe  coefficient  of  friction  must  have  been  at  least  one-fifth,  the 
quantity  w  may  be  taken  at  40  lbs.     These  give  the  formula 

£-(«;  + 62-132)  X  n  -  0-002015. 

In  the  first  trial,  the  weight  /r^280lb. ;  the  depth  on  the 
overfall  -  4*75  inches  ;  the  mean  depth  from  the  datum  plane 


TMa  w$M  to  severe,  owing:  ^^  thf  rubltnj^  .surface  W'tng  too  ^atall.  that 
nueftfcaifjr  to  hAve  tlto  upfi^r  part  of  the  brake  miule  »  ciAturn,  whit^h 
kept  full  of  Wftter,  itnd  oomiaunfcated  with  the  rubbing  partu  by  MvtTftI 
•f«rtare«.    The  wmt*r  botUd  Tiolcnlly  from  the  b*  at  evolved. 
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above,  15*75  inches  ;  and  that  on  the  turbine  thirteen  iucbeff, 
the  water  being  dammed  up  by  the  overfall.    The  brake  made 
nineteen  revolutions  in  sevcnty-iive  seconds,  equivalent  to  70*1 
of  the  turbine,  or  23*59  of  the  wiper  beam,  per  minute. 
Hence  Dr.  Robinson  computed 


Q=9'4l 


Power- 12*38;  Ji  =  10l7;  and  p=  0  821. 


The  laat  number,  the  ratio  of  the  work  done  to  the  power, 
is  evidently  the  measure  of  the  value  of  the  machine,  and 
though  it  h  very  high,  Dr.  Robinson  is  confident  that  it  rs 
not  overrated. 

The  second  trial  was  intended  to  observe  the  effect  of  a 
higher  speed,  and  showed  a  remarkable  diminution  of  effect. 
There  ;r=2241bs.;  //=  5*125  inches;  the  depth  above  11*75 
inches;  that  on  the  turbine  the  same  as  before  ;  and  the  speed 
nineteen  in  sixty-six  seconds,  equivalent  to  79*6  of  the  tur- 
bine, or  26*81  of  the  wiper  beam.     These  data  give: 

E 


Q=  10*59;  P=  14-43;  ^=9.61;  and 


om: 


At  a  third  experiment  the  brake  came  off  the  shaft,  but, 
fortunately,  without  doing  any  harm  to  the  workmen  ;  and  Dr. 
Robinson  did  not  think  it  prudent  to  replace  it.  He,  however, 
hopes  to  repeat  these  trials,  with  a  brake  of  larger  dimensions, 
on  another  turbine  that  is  in  process  of  construction. 

I'be  great  loss  of  effect  by  increasing  the  speed  induce<i 
Dr.  Robinson  to  suspect  that  some  error  must  have  occurred ; 
but  Mr.  Kirk  had  observed  that,  by  varying  the  number  of 
engines,  and  counting  the  revolutions  in  each  case,  more 
work  seemed  to  be  performed  at  slow  speeds.  This  was  tried 
with  the  addition  of  the  same  overfall,  to  ascertain  the  power 
expended  in  each  tnul,  and  the  results  obtained,  though  not 
absolute  measures,  appear  to  Dr.  Robinson  worthy  of  notice, 
as  they  may  assist  the  theory  of  these  machines*  The  mea- 
sures of  the  power,  however,  differ  from  the  preceding,  as  the 
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ihpih  on  the  turbine  was  not  measured.  Instead  of  it,  the 
depth  at  the  overfall  Is  deducted:  this  is  less  than  the  trutli, 
and  therefore  the  powers  given  are  somethings  loo  high. 

The  experiments  were  made  thus*  One  compartment  of 
tlie  turbine  being  opened,  the  beetles  of  all  the  engines  were 
suspended,  and  the  revolutions  of  the  wiper  beam,  per  minute, 
counted.  The  resistance  here  is  merely  the  friction  of  the 
gearing  of  the  eight  engines,  =  g»  Then  bring  one  set  of 
beetles  into  action,  the  resistance  is  ^  +  f,  and  so  on.  Repeat 
the  same  with  two  and  three  compartments.  With  one,  how- 
ever, only  four  engines  could  be  worked,  and  with  the  others 
it  was  thought  unsafe  to  try  g  alone.  The  results  obtained 
are  given  in  the  following  table,  of  which  the  last  column  alone 
requires  explanation.  It  contains  the  resistance  in  terms  of 
g  and  c,  multiplied  by  a  coefficient  which  is  the  number  of 
revolutions  divided  by  the  power,  or  that  which  a  unit  of  horse 
power  would  produce. 
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The  effect  of  the  speed  h  evident  by  comparing,  for 
ample,  Nos.  4,  8,  and  14,  where  the  load  h  the  same  numl 
However,  when  it  is  equal,  the  effect  per  horse  power  must  he 
the  same.  By  equating  the  values  ofE,  under  this  condition, 
the  relation  of  <7  and  e  may  be  determined.  Thu8»  Nos,  16 
and  8  gave 

l-319(^  +  50=lI36(£^  +  3£); 
from  which 

£  =  rjrx  0-3240. 

The  mean  of  eight  such*  gives  it  =  <?  v  0'3349  with  no  very 
great  discordance  ;  and  substituting  this  value  in  JS,  the  num- 
bers given  in  the  last  column  of  the  table  are  the  result. 

Taking  means  of  those  that  are  adjacent,  and  arranging 
them  according  to  the  revolutions  of  the  turbine,  per  minute, 
they  give  : 


I 


Meui  of 

Revol. 

Eflbct. 

Nos.  3,  13     .     . 

.     .     38-9     .     . 

.     3624 

4,12,3 

510     .     . 

.     4035 

11,19,10     .     . 

.     62  4     .     . 

4030 

2.  18     .     . 

.     704      .     . 

3824 

9,  17     ,     . 

.     76-9     .     . 

.     3*709 

8,  16     .     .     . 

.     830     .     , 

.     3504 

7,  15          .     . 

.     905     ,     . 

.     3  077 

6,  14     .     .     . 

.     96-6     .     . 

.     2-654 

It  seems  from  this  thai  the  maximum  effect  is  produced 
when  it  makes  about  fifty-four  revolutions  per  minute;  and 
that  the  effects  at  the  speeds  which  correspond  to  those  of  the 
brake  experiments  are  nearly  in  the  same  ratio. 

Some  practical  results  may  be  deduced. 

1.   The  close  approximation  of  the  values  of  -  shows  thi 


*  When  tha  tpwd  ii  not  exActlj  ttie  tame.  tnterpoUtioo  is  tucd. 
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the  machine  is  equally  efficient  with  one  or  several  compart- 
ments open.  It  is  least  with  the  hig^her  speeds,  and  vice  versd^ 
as  might  be  expected  from  the  elasticity  of  the  beetles  being 
more  active  in  the  ibrmer  case  ;  but  there  is  no  difference 
which  cannot  be  explained  by  this  cause. 

2,  The  quantity  of  water  discharged  in  these  experiments 
is  scarcely  more  than  half  what  is  due  to  the  head  and  water- 
way of  the  sluice.  This  was  entirely  unexpected  j  for  in  Bar- 
ker's mill  and  other  reactive  wheels  of  the  same  kind,  the 
centrifugal  force  increases  the  discharge;  and  nearly  half  the 
whole  power  is  thus  absorbed. 

From  the  drawing  of  this  turbine  supplied  by  Messrs.  Gard- 
ner, it  appears  that  the  effective  water-way  of  the  sluice,  with 
three  eompartinents  open,*  is  ISfJ  feet.  From  this  and  the 
column  2,  the  velocity  with  which  the  water  enters  the  tur- 
bine can  be  computed;  and  Dr.  Robinson  finds  that  when 
the  speed  is  seventy-two  revolutions  it  enters  without  shoeh^ 
a  condition  considered  by  Poncelet  and  others,  who  have 
treated  of  this  wheel,  to  be  essential.  Here,  however,  the 
maximum  is  at  a  much  lower  velocity  ]  from  which  it  may  be 
inferred  that  the  theory  of  the  turbine  requires  in  this  respect 
some  modification.  On  the  other  hand,  if  Riihlman's  details 
and  plate  of  the  St,  Bias  turbine  (the  most  remarkable  that 
has  yet  been  constructed)  are  exact,  it  deviates  from  this 
rule  far  on  the  other  side,  revolving  with  more  than  twice  the 
•peed  due  to  this  condition.  It  seems,  therefore,  that  the 
theory  of  the  turbine  requires  some  revision. 

On  the  whole,  Dr.  Robinson  is  of  opinion  that  the  tur- 
bine is  a  very  valuable  motive  agent,  even  should  it  not  fully 
realize  the  highest  statements  of  its  efficiency  which  have  been 
ade  on  the  Continent.     He  has  not  yet  been  able  to  compare 


At  th<»  iimti  ol*  lh««o  ex{)er'imenU  tlm  porinAfienl  Aupply  ot  w*lvr  wm 
tiMi  cubic  fftfti  whtvb  win  cxi>t»io  tbo  liimiuulion  of  fail  a^  tbcv  |>ro- 
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it  directly  with  the  ordinary  water- wheels,  for  the  brake 
could  not  be  applied  without  much  inconvenience  in  any  of 
Mr.  Kirk's  other  mills;  nor  can  any  inference  be  made  from  the 
power  applied  to  drive  them,  for  the  friction,  &c.,  differs  too 
much  in  each.  For  instance,  measuring  the  quantity^,  the 
friction  of  ihe  machinery  of  eight  engines,  it  was  in  that  be^ 
longing  to  the  turbine  4*74  horse  power,  when  working  at  the 
normal  speed ;  3*45  at  another  mill ;  and  only  2'82  at  a  third. 
That  of  the  beetles  is  probably  equally  variable.  But  he  sees 
no  reason  for  doubting  the  results  obtained  with  the  brake, 
the  lowest  of  which  is  scarcely  exceeded  by  the  best  overshot 
wheels,  while  the  others  surpass  considerably  the  usual  esti- 
mate of  their  performance.  The  small  bulk  and  weight  are 
decided  advantages  (except  in  variable  resistances,  where  the 
momentum  of  a  large  wheel  acts  as  a  6y).  It  seems  peculiarly 
applicable  to  very  high  falls,  having  the  special  advantage  of 
lessening  in  size  and  cost  as  the  fall  increases ;  and  its  power 
of  acting  with  undiminished  effect,  when  totally  submerged, 
fits  it  for  many  situations  where  ordinary  water  wheels  are  im- 
peded at  times  by  back-water* 
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November  13th»  1848, 

REV.  HUMPHRtlY  LLOYD,  D.  D.,  President, 
in  the  Chair. 

The  Secretary  read  tlie  following  coramunications  relative  to 
recent  antiquarian  discoveries ;  one,  a  letter  from  Mr,  Richard 
Young  of  Island-bridge,  accompanying  sjDecimens  of  ancient 
Danish  weapons,  discovered  by  the  workmen  in  excavating 
near  the  Terminus  of  the  Great  Southern  and  Western  Rail- 
way. They  consisted  of  a  sword,  much  larger  than  has  been 
yet  found,  and  a  smaller  weapon  of  the  same  kind,  together 
with  an  iron  spear  or  pike-head,  and  a  number  of  iron  arrow- 
heads* The  writer  stated  that  he  is  about  opening  a  gravel 
pit,  which»  it  is  supposed,  may  contain  skeletons  and  antique 
remains.  There  were  also  presented  an  iron  Roman  sword » 
found  in  a  cemetery  at  Treves,  and  an  ancient  urn,  dug  out  of 
an  old  wall  recently  thrown  down  at  St.  Audoen*8  Church, 
together  with  some  old  coins,  sent  by  the  Rev.  James  Howie, 
A  fragment  of  woollen  fabric,  worn  by  the  ancient  Irish,  was 
presented  by  Sir  Erasmus  Burrowes  of  Lauragh,  near  For- 
tarlington. 

A  vote  of  thanks  was  passed  to  the  contributors  of  these 
intereating  specimens. 


Captain  Larcom,  V.  P.,  having  been  called  to  the  Chair, 
the  President  read  a  Paper  **on  the  Corrections  required  in 
the  Measurement  of  the  Magnetic  Declination." 

The  chief  source  of  error  in  the  measurement  of  the  magnetic 
declination  is  that  which  arises  from  the  torsion  of  the  suspen- 
non  thread.  The  angle  of  torsion  appears  to  be  altered,  not 
only  by  the  winding  up  of  the  suspension  thread,  which  is  oc- 
casionally necessary,  but  aUo  by  every  removal  of  the  magnet 
Itself,  the  fibres  of  which  the  thread  is  composed  appearing  to 
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re- arrange  til  em  selves  when  the  suspended  load  is  withdrawn. 
It  is  also  subject  to  changes,  although  to  a  much  smaller  ex- 
tent, arising  from  hygrometnc  variations  in  the  atmosphere. 
It  is  important,  therefore,  that  we  should  possess  a  simple  and 
accurate  method  of  determining  its  amount. 

Let  us  conceive,  with  Gauss,*  two  horizontal  diameters 
of  the  suspension  thread, — one  at  the  lower  extremity,  pa- 
rallel to  the  magnetic  axis  of  the  suspended  magnet,  and  there* 
fore  moveable  along  with  it ;  the  other  at  the  upper  extremity, 
parallel  to  the  former  in  the  state  of  detorsion.  The  angles 
contained  by  these  lines  with  the  magnetic  meridian  being 
denoted,  respectively,  by  u  and  l%  the  angle  of  torsion  is  r  -  ir; 
and  the  moment  of  the  force  of  iJ  torsion  is  (r  -  *i),  H  being 
a  constant  coefficient.  This  is  resisted  by  the  earth's  mag- 
netic force,  the  moment  of  which  is  m.Ysin  u^  or  mXu^  ^-P'l 
the  angle  u  being  small ;  and  therefore  the  equation  of  equili- 
brium is 

H{v  -  u)  =  mXu, 
Hence 


u. 


mX 
The  value  of  the  coefficient,  -^+  1*  is  determined  expe- 
rimentally, by  observing  the  readings  of  the  scale  attached  to 
the  magnet,  corresponding  to  two  positions  of  the  arm  of  the 
torsion  circle  connected  with  the  upper  extremity  of  the  sus- 
pension thread.  Let  ri  and  t\»  denote  the  values  of  v  in  tlie 
two  positions ;  wi  and  «3  the  corresponding  values  of  ii ;  tUen 
denoting  the  coefficient  for  abridgment  by  p, 

Whence,  subtracting  and  dividing, 


•  InUnnlu  VU  Ma^ntik^f  Terrettrit  nd  mvnwmram  abBoUiam  rtvoaUe, 
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in  which  vi  -  v-i  is  the  angle  contained  between  the  two  posi- 
tions of  the  arm  of  the  torsion  circle,  and  is  therefore  known ; 
and  Ml  -  tt2  is  the  difference  of  the  observed  scale-readings  con- 
verted into  ang^ular  value. 

The  value  of  tii  -  w^»,  in  this  expression,  must  be  corrected 
for  the  actual  changes  of  declination  which  take  place  in  the 
interval  of  the  two  readings;  or  else  the  observations  must  be 
tnitituted  in  such  a  manner  as  to  eliminate^  of  theniselves« 
these  changes.  The  former  course  is  that  recommended  by 
Gauss^  and  usually  followed,  the  actual  changes  of  declina- 
tion being  determined  by  simultaneous  observations  with  an 
auxiliary  apparatus*  But  in  this,  and  in  all  similar  cases  in 
which  the  interval  of  the  observations  is  small,  the  effect  of 
such  changes  may  be  eliminated  with  more  certainty  by  re- 
peating the  readings  alternately  in  an  opposite  order  for  a  few 
successions.  Thus  the  errors  arising  from  a  want  of  exact 
correspondence  either  in  the  movements,  or  in  the  times  of 
observing  the  two  instruments,  are  avoided. 

In  order  to  determine  the  deviation  of  the  plane  of  detor- 
Bion^  V,  the  coeiBcientp  must  be  altered^  so  as  to  change  the 
value  of  w,  while  that  of  v  is  unchanged.  The  usual  course 
adopted  for  this  purpose  is  to  diminish  the  magnetic  moment, 
m,  by  substituting  a  weaker  magnet.  The  value  of  the  altered 
coefficient  is  to  be  determined  experimentally  in  the  manner 
already  described  :  let  it  be  denoted  by  p\  and  let  u  be  the 
new  angle  which  the  magnetic  axis  forms  with  the  magnetic 
meridian.  Then  S  denoting  the  angle  which  the  magnetic 
sxts  of  the  second  bar  forms  with  the  lower  diameter  of  the 
fiQspension  thread,  the  angle  of  torsion  is  r  -  ti'  +  ?;  and  the 
equation  of  equilibrium  isu  +  ^  -pu\  Eliminating  v  between 
this  and  the  original  equation, 

pu  ^pu^i. 

Now  i  is  a  small  angle,  of  the  same  order  of  magnitude  as  u 
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and  u\  and  may  therefore  be  neglected  in  comparison  with  pu 
andjt>V.     Hence,  approximately, 

pu  =  pu. 

But,  if  a  and  o'  denote  the  angles  which  the  magnetic  axes  of 
the  two  magnets  form  with  the  line  of  coIUmatiou  of  the  ob- 
serving telescope,  supposed  fixed, 

U  -  U  =  a  -  al 

and  eliminating  u  between  this  and  the  preceding  equation, 
the  error  in  the  position  of  the  magnet  is 


u  = 


P(«  -g) 
p-p 


Finally,  the  error  of  the  plane  of  detorsion  is 


V  - 


pp(a-a) 
p-p 


The  angles  a  and  a  are  given  by  the  formula* 

a  =  k(n-  ho),     u'^k' {n  -  n^') ; 

n  and  n  denoting  the  actual  readings  of  the  scales  of  the  tira 
magnets,  and  «o  and  ito'  the  readings  corresponding  to  the 
zero-points. 

It  appears  that  the  method  above  described,  in  which  the 
value  ofp  is  altered  by  the  substitution  of  a  weaker  magnet, 
is  only  approximate.  But  a  much  weightier  objection  to  it 
is,  that  the  plane  of  detorsion,  and  therefore  the  angle  v,  ia 
liable  to  be  altered  by  the  removal  of  the  magnet ;  and  thus 
the  assumpUon  upon  which  the  value  of  that  angle  in  inferred 
fails  altogether. 

It  is  easy  to  avoid  both  these  sources  of  error.  It  is  ob- 
vious that  the  value  of/?  may  be  diminished  by  increasing  H^ 
as  well  as  by  diminishing  m  ;  and  that  the  effect  upon  the 
angle  u  will  be  the  same  in  both  cases.     Now  the  torsion  co- 
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efficient,  H,  may  be  increased  without  removing  the  magnet, 
simply  by  louding  it  with  an  additional  weight,  care  being 
of  course  taken  that  the  total  weight  is  within  the  limit  which 
the  thread  is  capable  of  sustaining.  The  method  is  simpler, 
and  easier  in  practice,  as  well  as  more  accurate  than  the  re^ 
ceived  one ;  and  if  the  position  of  the  magnet,  when  loaded 
and  unloaded,  be  observed  for  several  alternations,  and  in  rapid 
succession,  the  result  may  be  obtained  with  very  great  preci- 
sion. The  difference  of  the  angles,  a  -  a,  is,  in  this  case, 
simply  the  difference  of  the  observed  scale- readings  reduced 
to  angular  value  ;  or, 

a  -  a=^k  {fi  -  n). 

The  following  are  the  details  of  a  series  of  observations 
made  according  to  this  plan.  The  last  columns  in  the  follow- 
ing Tables  contain  the  differences  between  each  reading,  as 
given  in  the  second  columns,  and  the  mean  of  the  preceding 
and  subsequent  readings.  The  additional  weight  was  10  oz,, 
being  about  one*half  the  weight  of  the  magnet  itself  and  its 
appendages. 


J 

Dfls.  L 

Obs.  IL 

Magnet. 

Reading. 

Difs. 

Mag&ct. 

Reading. 

Diflfs. 

Unloaded 

SID 

Unloaded 

90-9 

Loaded 

806 

-  165 

Loaded 

88.3 

-19 

Unloaded 

82-6 

-20 

Unloaded 

89-5 

-2-4 

hcmdfid 

80*6 

-2  65 

1  Loaded 

85-9 

-2  4 

Unloaded 

839 

^2-4 

Unloaded 

871 

-2  0 

Loaded 

82-4 

-2-35 

Loaded 

84-3 

Unloaded 

85a 

M 

ean  diff.  = 

=  -  2-21 

M 

ean  diff,  -. 

=  -218 

Hence  «'-»  =  -  2*20 ;  and  a'  -  o  =  ;fe  («'  -  n)  =  - 1  -58. 
In  determining  the  values  of  p  and  p\  the  arm  of  the  torsion 
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circle  was  turned  forwards  and  backwards,  alternately,  dirou^h 
twa  circumferences,  and  the  scale-readinga  noted  after  eai^ 
change.     1  he  foliowing  are  the  results : 

I.     Magnet  unloaded. 


Vi 


t?*  =  720^;  t<i-ii.i  =  29''31. 


IL     Magnet  loaded* 
i;,  -  t'a  =  720"  ;  Ki  -  Ma  -  43-43. 

II L     Magnet  unloaded, 
r,  -  P8  -  720° ;  Ki  '  «a  =  2<J' 22. 

Hc.ice  we  have 

p  ^  1477  ;  p'  =  995 ;  and  ^,  -  1-484. 

Accordingly  u  =  -  a-28  ;   and  u  =  -  80°  45 .     The  values 
u  deduced  from   the   separate   observations   differ  only 
0  04. 

In  order  to  determine  the  effect  of  bygrometrie  changes  on 
the  torsion  of  the  suspension  thread,  a  weaker  magnet  was 
attached  ;  and  the  air  within  the  box  was  alternately  moistened 
to  saturation  by  wet  sponges,  and  dried  by  chloride  of  calcium, 
great  care  being  taken  to  render  the  box  air-tight.  The  po- 
sition of  the  magnet  was  observed  at  an  interval  of  some  hours 
after  each  change ;  and  the  actual  changes  of  declination  were, 
under  these  circumstances,  eliminated  by  the  help  of  simul- 
taneous observations  with  an  auxiliary  apparatus.  Finally, 
the  observed  changes  were  reduced  in  the  ratio  of  the  magnetic 
moments  of  the  two  magnets.  The  partial  results  presented 
considerable  discordance,  notwithstanding  every  care  in  the 
observations  j  but  the  final  mean  is  probably  not  remote  from 
the  truth.  It  gave,. — as  the  total  effect  upon  the  position 
of  the  magnet,  produced  by  the  transition  from  complete  dry- 
ness to  complete  saturation, — a  change  of  +  I'O,  which  cor- 
responds to  u  change  of  position  of  the  plane  of  detorsion  of 
241  degrees.     The  greatest  change  (from  its  mean  state)  Iti 
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the  humidity  of  the  atmosphere  is  probably  about  one-half  of 
the  total  range;  so  that  the  limit  of  error  of  declination  due 
to  this  cause  may  be  considered  to  be  0*5. 

It  will,  of  course,  be  understood  that  the  effect  here  stated 
is  that  produced  on  the  individual  thread ;  and  it  is  given 
merely  as  an  example  of  the  amount  of  error  to  be  expected 
under  ordinary  circumstances.  If  the  separate  fibres  which 
compose  the  thread  were  perfectly  parallel,  and  equally 
strained,  we  have  no  reason  to  suppose  that  the  changes  of 
moisture  would  produce  any  change  of  torsion. 

The  next  subject  which  claims  our  attention  is  the  dis- 
turbance produced  in  the  position  of  the  magnet  by  the  action 
of  the  other  magnets  of  the  Observatory,  or  by  any  other  extra- 
neous magnetic  forces.  T!ie  course  which  has  been  pursued 
al  the  Dublin  Magnetical  Observatory  in  determining  the 
effect  exerted  by  other  magnets  is  very  simple,  and  admits  of 
the  utmost  precision.  It  consists  in  reversing  the  acting 
magnet  (or  turning  its  magnetic  axis  through  180°),  and  ob- 
serving the  new  position  of  the  magnet  acted  on  ;  the  diffe- 
rence of  the  two  positions  is  double  the  error  sought.  In  fact, 
the  moment  of  the  force  exerted  by  the  former  magnet  upon 
the  hitter  is 

~  (sin  (^  H-  ^')  -  3  sin  (*  -  0'))  ; 

in  which  m  and  m'  denote  the  magnetic  moments  of  the  two 
inagtiets,  D  the  distance  of  their  centres,  and  ^  and  ^'  the 
angles  which  their  magnetic  axes  form  with  the  joining  line** 
The  value  of  this  quantity  is  unaltered,  although  its  sign  is 
changed,  when  180*^  +  ^  is  substituted  for  tp;  and,  conse- 
quently, the  disturbing  effect  isez/r/a/and  opposite  to  thatpro* 
duced  in  the  original  position  of  the  acting  magnet. 

It  is  scarcely  necessary  to  advert  to  the  advantages  of 
ihifl  CQvane  over  that  which  is  sometimes  adopted,  and  which 
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consists  ill  the  removal  of  the  acting  magnet.  The  change 
produce<l  is  doubled,  and  therefore  the  effect  of  errors  of,ob- 
servadoii  halved;  and  the  two  parts  of  the  observation  may  be 
made  at  a  very  short  interval^ — an  essential  condition  of  accu- 
racy in  the  elimination  of  the  irregular  changes.  If  the  ob- 
servations be  repeated  six  or  seven  times  in  rapid  succession, 
and  at  a  time  in  which  the  irregular  changes  are  small,  the 
final  result  may  be  depended  on  to  a  few  hundredths  of  a 
minute. 

The  following^  observation  may  serve  as  a  favourable  ex- 
ample of  the  accuracy  attainable  by  this  process.  It  was  made 
to  determine  the  effect  of  the  action  of  the  magnet  of  the 
balance  magnetometer  upon  that  of  the  declinometer,  the  two 
magnets  being  in  the  plane  of  the  magnetic  meridian,  and  the 
distance  of  their  centres  nineteen  feet.  The  third"  column 
contains  the  differences  of  the  corresponding  readings  in  the 
second  column,  and  the  means  of  the  preceding  and  subsequent 
readings. 
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North  end. 

Reading. 

Dilferencos. 

(N-S) 

North 

51*37 

Soulh 

5178 

-0-46 

North 

51-28 

-  0  49 

South 

51-76 

-  047 

North 

51-30 

-0  47 

Souih 

5178 

-0'49 

North 

j     51-28 

Mean 

=  -  0-48 

Hence  the  error  =  -  0*24  scale  divisions  =  -  0'*l  T. 

This  process  cannot  be  employed  when  the  disturbing 
action  is  that  of  n  mass  of  soft  iron,  and  we  must,  in  that  ease, 
have  recourse  lo  the  less  accurate  and  Ic^/casy  method  of 
removal.  The  following  will  serve  as  an  example  of  the  vckOiKe 
of  dealing  with  such  cases. 
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A  considerable  portion  of  the  iron  railing,  now  erected  on 
the  wall  in  Nassau-street,  had  been,  previously  to  its  erection, 
and  during  the  absence  of  the  writer  in  the  summer,  hiid  down 
in  a  horizontal  position  in  the  College  Garden,  at  the  southern 
side  of  the  Observatory.  The  several  pieces  of  which  tbe  rail- 
ing is  composed  (each  fourteen  feet  in  length,  and  containing 
twenty-eight  bars)  were  found  placed  in  a  continuous  line  pa- 
rallel to  the  south  walk  of  the  garden,  and  forming  an  angle 
of  59**  with  the  magnetic  meridian.  This  line  extended^from 
a  point  nearly  opposite  the  Observatory  to  a  distance  of  255 
feet,  and  was  distant  from  the  declinometer  magnet,  at  the 
nearest  point,  by  153  feet.  It  would,  of  course,  have  been 
impracticable  to  remove  this  great  mass  of  iron,  and  to  replace 
it  rapidly,  or  for  many  alternations.  Instead  of  this,  the  effect 
of  a  single  piece  of  the  railing  was  observed  at  a  nearer  dis- 
tance, from  which,  and  from  the  known  laws  of  the  mutual 
action  of  magnets,  the  total  effect  was  deduced  by  integra- 
tion. 

Let  a  denote  the  perpendicular  from  the  centre  of  the 
moveable  magnet  upon  the  line  of  the  bars ;  and  let  a  be  the 
angle  which  that  perpendicular  makes  with  the  magnetic  me- 
ridian. Then,  in  the  expression  already  given  for  the  mo- 
ment of  the  force  exerted  by  a  fixed  upon  a  moveable  magnet, 
^  -t-  ^'  =  a,  and  the  moment  of  the  force  exerted  by  a  single 
bar  is 


mm 


^jy  (sina  +  3  9in(a-20)), 


Bin  being  the  magnetic  moment  of  the  bar,  and  m'  that  of 
the  ftuspended  magnet.  The  moment  of  the  force  exerted 
by  an  element  of  the  railing  whose  length  is  dx^  is  obtained 
by  multiplying  this  by  ndzy  n  being  the  number  of  bars  ia 
the  unit  of  length.  This  is  equilibrated  by  the  earth's  mag- 
netic force,  whose  moment  ia 


m'AVii, 
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du  being  the  change  of  position  produced  by  a  single  element 
of  the  railing ;  60  that  we  hav^e 


mn 


Xdu  =  ^^  (sin  a  ^^  3  sin  (a  -  2^)  dx] 


But 


a:  =  a  tan  ^,     dx 


ad^ 


and  substituting,  and  integrating, 


Z)  = 


cos^ 


Xu  ^  — ^  j  (sin  a  +  3  sin  (a  -  2^) J  coa  ^^^ 


mn 


=  T— a  (4 cos  (a  -  ^)  +  COS  (a  -  3^)  -  COS  (a  ^  ^)|j 
and  between  the  limits  ^  =  0  and  ^  =  /3, 

The  value  of  mn  in  this  expression  was  obtained,  as  before 
stated,  by  observing  the  effect  of  a  single  piece  of  railing  in 
a  known  position.  For  convenience  of  calculation,  this  piece 
was  placed  upon  the  perpendicular  let  fall  from  the  centre  of 
the  magnet  upon  the  line  of  the  rails,  the  bars  being  parallelj 
to  their  original  position.  In  this  position  ^  =0;  and  there- 
fore the  moment  of  the  force  exerted  by  a  single  bar,  at  the 

distance  />,  is 

2ww'    . 


D' 


sin  a  I 


so  that,  if  €  denote  the  disturbance  produced  by  a  portion  of 
the  railingi  whose  length  is  unity,  in  this  position^ 

„       2mn    . 
Xt  =  -jr^  Sin  a. 

Finally,  dividing  the  former  result  by  this,  mn  and  .Y  arc 
eliminated,  and  wc  have 


The  piece  of  railing  which  was  the  subject  of  experiment 
was  raised,  by  the  help  of  a  windlass  and  pulleys,  into  the 
horizontal  plane  containing  the  magnet,  and  was  fixed  in  the 
required  position  at  the  distance  of  60  feet.  The  position  of 
the  magnet  being  observed,  the  mass  of  iron  was  lowered,  and 
removed  to  a  sufKcieDt  distance  upon  a  truck,  and  a  fresh  ob- 
servation taken.  This  process  was  repeated  several  times  in 
rapid  succession,  and  a  series  of  observations  thus  taken,  with 
the  magnet  alternately  disturbed  and  undisturbed.  The  fol- 
lowing are  the  results : 

Illiese  observations  are  very  satisfactory.  They  give, 
for  the  mean  difference  of  the  readings  due  to  the  presence  of 
the  railing,  +  1*96  divisions  of  the  scale  =  +  l'"4l*  Hence  the 
length  of  the  piece  of  railing  being  14  feet,  the  effect  pro- 
duced  by  a  piece  whose  length  =  1  foot,  is 


Tim*. 

Railing.       ' 

Rfiading. 

DifTerence. 

12M5- 

present, 

60-30 

12  53 

removed, 

58  12     , 

+  208 

1     0 

present, 

60-10 

+  1-80 

I     7 

removed, 

58-48 

+  202 

1   13 

present, 

6090 

+  2*08 

1  20 

removed, 

59i5 

+  1-86 

I  25 

present, 

6112 

+  1-90 

1  32 

removed. 

59-30 

I 


e  = 


O-lOl 


But  D  «  60,  and  a  =■  153,  the  unit  of  length  being  I  foot. 

Also  a  =»  31*^ ;  and  the  length  of  the  line  of  railing  being  255 

feet,  /3  «  Un  >  (1'67)  =  59^     Hence  the  quantity  within  the 

brackets,  in  the  value  of  u,  is  equal  to  -  0*363  ;    whenco 

final  ty, 

u  =  -0'164. 

The  only  other  disturbing  causes,  in  addition  to  those 
already  noticed,  arc  those  which  affect  the  position  of  the  read* 
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ing  telescope.  Upon  these  it  is  unnecessiary  to  dwell.  Tie 
changes  of  position  are  to  be  determined  by  referring  the  teles- 
cope, from  time  to  time,  either  to  a  distant  fixed  mark,  or  to  a 
fixed  collimator.  In  the  Magnetical  Observatory  of  Dublin, 
the  telescope  of  the  transit  instrument  is  used  as  a  colLimatorf 
and  thus  the  position  of  the  reading  telescope  is  referred  u 
diately  to  the  astronomical  meridian. 


Sir  Robert  Kane  laid  before  the  Academy  some  specimeni 
of  the  series  of  maps  now  being  prepared  in  the  Museum  of 
Irish  Industry,  illustrative  of  the  distribution  of  the  valaes  of 
land  in  Ireland.  The  principle  of  the  construction  of  tbete 
maps  was  described  by  Sir  Robert  Kane  to  consist  in 
reduction  of  the  numerical  results  of  the  Government  vali 
of  Ireland,  now  in  process  of  publication,  under  the  direction 
of  Mr.  Griffith,  to  such  system  of  classification,  indicated  by 
characteristic  colours,  as  would  show  the  manner  in  which  the 
soils  of  different  financial  values  are  distributed  over  the  coun- 
try. The  specimens  laid  before  the  Academy  comprised  two 
sets  of  maps,  of  which  the  one  showed  the  registered  valuation 
of  lownlands;  the  second,  the  values  of  groups  of  townlands 
reduced  to  an  average  of  value*  The  method  employed  was 
the  following.  Sir  Robert  Kane,  having  found  by  consulta- 
tion with  experienced  agriculturists  that  the  unit  of  difference 
of  value  might  be  taken  as  sufficiently  small  for  practical  pur- 
poses at  two  shillings  per  statute  acre,  reduced  the  values  of 
townlands  to  a  scale  of  ascending  rates,  from  zero  to  thirty«six 
shillings  per  acre,  and  then,  having  transferred  to  the  county 
index  maps  of  the  Ordnance  Survey  the  boundaries  of  town- 
lands,  which  are  engraved  only  on  the  maps  of  the  stx4ncli 
scale,  those  are  coloured  with  tints  respectively  indicative  of 
the  values,  and  thus  a  pictorial  representation  of  the  distribu- 
tion of  the  different  classes  of  land  is  obtained.  As  the  mop 
so  formed  becomes,  however,  very  detailed,  the  number  of 
lints  very  numerous  and  very  much  intermingled^  and  hence. 
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although  rendered  necessary  by  the  investigations  as  to  the 
nature  of  soils  with  which  Sir  Robert  Kane  is  occupied,  it 
was  important  also  to  present  a  more  generjil  view  of  the 
distribution  of  those  classes  of  soils,  which  would  embrace  a 
large  range  of  values,  and  constitute,  in  fact,  a  generalization 
of  the  former,  or  map  of  detail.  For  this  purpose,  the  system 
of  colourings  employed  in  the  detailed  map  had  been  based 
■  upon  the  use  of  groups  of  colours;  thus,  the  really  waste 
lands,  as  from  value  zero  to  two  shillings,  being  marked  in 
—^  Indian  ink,  the  class  of  inferior  lands  were  all  indicated  by 
B  various  tints  of  brown  ;  the  class  of  medium  soils  were  indi- 
cated by  various  shades  of  green  and  yellow ;  the  class  of 
superior  soils  with  various  tints  of  blue  and  purple;  and, 
finally,  the  class  of  soils  whose  values  are  above  thirty-two 
shillings  are  practically  found  to  derive  their  advantages  more 

tfrom  artificial  and  local  circumstances  than  from  intrinsic  coti- 
•titution,  and  these  are  all  coloured  with  tints  of  red.  The 
different  classes  of  land  are  thus  indicated  by  five  typical 
tints: 


Black, 
Brown, 
Yellow, 
Blue,  . 
Red,    . 


Waste  lands. 
Soils  of  inferior  value. 
Soils  of  medium  value. 
Soils  of  superior  value. 
Soils  of  factitious  value. 


b 

^B        The  indications  thus  obtained  are  very  illustrative  of  the 

^V- several  influences  on  which  the  practical  values  of  soils  depend. 

"  The  elevation  above  the  sea,  the  proximity  of  towns,  the 
direction  of  great  roads,  evidently  determinijig,  together  with 
the  chemical  constitution  of  the  soil  and  the  geological  cha- 
racter of  the  locality,  the  practical  result  on  which  the  finao- 
cial  value  depends, 

H  Sir  Robert  Kane  was  led  to  the  construction  of  these  maps 
from  his  anxiety  to  obtain  a  term  of  comparison  for  the  fertile 
value,  as  deduced  from  the  chemical  composition  of  the  soils 
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which  are  now  being  analysed  in  the  laboratory  of  the  M 
seuin  of  Irish  Industry,  under  his  direction.  He  has  full 
recognised  that  the  chemical  composition  of  a  soil  will  indi- 
cate its  power  to  supply  the  materials  necessap)'  for  the  growth 
of  plants^  but  its  practical  fertility  will  depend  also  on  other 
mechanical  and  meteoric  conditions;  and  to  eliminate  these, 
and  to  estimate  their  relative  inOuences,  Sir  Robert  Kane 
found  that  it  would  be  highly  valuable  to  contrast,  under  the 
form  of  maps,  the  chemical  constitution  of  the  soils  of  the 
several  districts,  and  their  relations  to  climate,  with  the  prac- 
tical  standard  of  value  as  given  by  Mr.  Griffith's  official  valua- 
tion, the  conversion  of  the  numerical  estimates  of  which  inlo 
a  visible  auil  pictorial  representation  has  been  the  principle  of 
cODstructioQ  of  tlie  maps  now  laid  before  the  Academy. 


Professor  Oldham  called  the  attention  of  the  Academy  to " 
the  importance  of  connecting  the  geological  structure  of  a 
country  with  all  such  inquiries  as  regard  the  distribution  of 
soils  of  diflferent  value.  The  county  of  Wicklow — a  soil  map 
of  which,  coloured  from  Mr.  Griffith's  valuation,  Sir  Robert 
Kane  had  exhibited — was  one  which  well  illustrated  this; 
and  as  the  geological  map  of  that  county,  just  published  by 
the  Geological  Survey,  had  been  presented  to  the  Academy 
on  that  evening,  a  reference  to  it  would  shew  the  very  remark- 
able connexion  which  existed  between  the  occurrence  of  cer- 
tain geological  deposits,  and  the  existence  of  soils  of  certain 
values.  On  this  map,  ybr  the  Jirst  timet  the  more  recent 
geological  deposits — the  marls  and  gravels — of  Wicklow, 
were  represented,  in  addition  to  the  more  solid  geology  of  the 
district.  This  was  accomplished  by  using  for  these  recent  and 
more  superficial  deposits  an  engraved  tint,  independent  of,  and 
in  addition  to,  the  conventional  colours  adopted  to  represent 
the  diflerent  groups  of  soils.  Now,  a  reference  to  this  map 
would  at  once  show  that  all  that  portion  of  the  map  which, 
00  Sir  Robert  Kane^s  map,  represented  by  his  colours  the 


A 
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^ 
^ 


soils  of  high  values,  was  exclusively  confined  to  that  por- 
tion which,  on  the  geological  map,  was  included  under  this 
engraved  tint,  or  in  which  these  more  recent  deposits  of  marl, 
&c.,  occurred  In  several  cases,  Professor  Oldham  stated,  on 
preparing  the  maps  separately,  and  comparing  them,  it  was 
found  that  the  boundary  line  marking  the  limits  of  these  soils 
of  higher  value,  as  given  by  the  townland  valuation  of  Mr* 
Griffith,  was  also  for  miles  found  to  be  the  boundary  line 
marking  the  limits  of  these  recent  deposits.  Mr,  Oldham 
also  remarked  how  erroneous  any  view  of  the  distribution  of 
soils  of  various  money  values  would  be,  derived  from  a  consi- 
deration of  these  values,  as  deduced  from  a  vaiuaiion  by  town- 
lands.  The  money  value  per  acre  being  obtained  by  dividing 
the  number  of  acres  in  the  townland  into  the  estimated  value 
of  the  whole  townland,  an  average  value  per  acre  may  be  ob- 
tained, and  represented  on  the  map,  which  will  give  a  very 
mistaken  view  of  the  distribution  of  soils  in  that  townland. 
Several  cases  of  this  also  occur  in  the  county  of  Wicklow, 
where  whole  townlands  of  considerable  size  should,  as  deduced 
from  the  townland  valuation,  be  represented  by  a  colour  giving 
an  api>earance  of  much  higher  money  value  per  acre  than  the 
adjoining  townlands;  this  erroneous  appearance  arising  simply 
from  the  occurrence  of  richer  soils  in  some  very  limited  por- 
tion of  such  townland,  whicb,  thus  taken  with  the  remainder  of 
the  townland,  gives  a  higher  average,  and,  therefore,  a  mis- 
taken view  of  the  distribution. 

These  views  afforded  a  strong  confirmation  of  the  general 
relative  accuracy  of  Mr.  Griffith's  valuation.  And  if  the 
valuation  by  holdings  (and  not  by  townlands)  were  complete, 
a  still  more  valuable  and  important  comparison  might  bo 
instituted.  It  appeared,  however,  desirable  to  notice  these 
points,  even  in  the  present  stage  of  the  inquiry,  as  most  of  the 
soils  on  which  Sir  Robert  Kane  had  experimented  had  been 
procured  by  the  officers  of  the  Geological  Survey  of  Ireland, 
under  Mr.  Oldham's  directions. 
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Sir  Robert  Kane  observed,  In  explanation  of  the 
remarks,  that  he  could  not  at  all  admit  the  coincidence  Pro- 
fessor Oldham  asserted  between  the  deposits  marked  on  the 
geological  map,  and  the  lands  of  highest  value  depicted  on 
the  map  of  Sir  Robert  Kane's  construction.  It  is  true  there 
exists  along  the  east  coast  of  Wicklow  a  quantity  of  clay* 
and  marls,  and  the  lands  in  that  locality  are  of  superior  value ; 
but  it  is  at  once  seen  that  these  lands  are  situated  all  along 
the  great  line  of  intercourse  from  Dublin  to  Wexford,  and  that 
they  group  round  the  principai  towns  of  Bray,  Wicklow,  and 
Arklow,  as  centres,  showing  that,  although  certain  geological 
materials  must  be  present  as  the  fundamental  basis  for  the 
agricultural  value  of  a  district,  the  financial  value,  in  prac- 
tical cases,  is  specially  determined  by  the  influence  of  econo- 
mic and  social  causes.  This  is  peculiarly  shown  by  the 
relations  of  the  western  side  of  the  same  county,  where  it  is 
seen  that  the  values  are  quite  independent  of  the  recent 
deposits  marked  on  the  geological  map,  the  highest  values 
grouping  themselves  round  the  towns,  and  localities  occupied 
by  recent  geological  deposits  being,  in  many  cases,  estimated 
as  of  the  inferior  degree  of  value.  The  valuation  map  of 
Kildare  is  also  peculiarly  useful  in  showing  this,  as  the  great 
lines  of  western  and  south-western  traffic  are  prominently  dis- 
played  by  the  greater  value  of  the  lands  along  them,  and  also 
the  higher  money  price  of  the  land  round  towns  is  similarly 
shown ;  but  this  arrangement  of  the  values  does  not  connect 
itself,  in  any  intimate  degree,  with  the  differences  of  geolo- 
gical character  which  that  county  is  known  to  present. 

In  regard  to  the  objection  that  the  unit  of  valuation  being 
a  townland,  and  that,  in  a  townland  consisting  partly  of  bad 
and  partly  of  good  land,  the  average  value  might  be  incorrect 
for  each,  Sir  Robert  Kane  remarks,  that  the  instances  of  those 
irregularities  are  very  rare,  and  do  not  affect  the  result,  as  they 
disappear  in  the  second  class  of  maps,  where  the  groups  of 
values  are  united  to  frame  a  classificBtion  adapted  to  practice. 


< 


I 


i 


Finally,  Sir  Robert  Kane  remarked,  that  Professor  Oldham 
was  somewhat  obscure  in  stating  that  the  soils  are  collected 
under  his  direction,  to  be  examined  by  Sir  Kobert  Kane,  The 
collection  of  soils  is  being  made  by  direction  of  the  Chief 
Commissioner  of  Woods,  upon  the  application  of  Sir  Robert 
Kane,  and  the  specimens  are  obtained  in  the  several  localities 
by  the  officers  of  the  Geological  Survey,  as  the  most  conve- 
nient mode  of  procuring  them. 


The  thanks  of  the  Acarferay  were  voted  to  Sir  James 
Dombrain,  for  his  kindness  in  undertaking  to  effect  the  trans- 
mission, from  Dingle  to  Dublin,  of  a  collection  of  Ogham 
stones,  presented  by  Mr.  Hitchcock  to  the  Museum  of  the 
Academy. 
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November  30th,  1848.— (Stated  Meeting.) 


REV.  HUMPHREY  LLOYD,  D.  D.,   President, 

in  the  Chair. 

The  Chevalier  C.  C.J.  Bunsen,  of  Berlin;  C.  J,  1'homsen, 
of  Copenhagen  ;  and  P.  E»  Boita,  of  Paris  ;  were  elected 
Honorary  Members  of  the  Academy  in  the  department  of 
Antiquities. 


The  Rev.  Dr.  Robinson  read  a  communication  on  the  retail 
tion  between  the  temperature  of  metallic  conductors  and  their 
resistance  to  electric  currents.  After  referring  to  the  re- 
searches of  Sir  Humphrey  Davy  and  others  on  the  same  sub- 
ject, be  described  and  exhibited  the  instrument  used  in  hit 
experiments,  and  gave  a  concise  sketch  of  the  mathcmiitinil 
investigations  based  on  them,  which  led  bim  to  the  foll(n*iii||i 
conclusions. 

When  a  wire  of  platina  is  heated  by  a  voltaic  curri^ut,  iti 
glance  to   the  passage  of  that  current  increu>»i*«  vvllfi   (Jiit 
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heat  np  to  the  verge  of  its  ftision.  This  increa«c  of  resistance 
is  not  caused  by  the  increased  density  of  the  current,  by  the 
increased  distance  of  molecules,  or  the  employment  of  mole- 
cular force  in  generating  heat;  but  is  exactly  proportional  to 
the  temperature.  The  same  is  the  case  with  copper  wire,  and 
the  amount  of  change  bears  in  both  the  same  ratio  to  the  ori« 
ginal  resistance.  This  change  should  be  attended  to  in 
measures  of  resistance. 

The  heat  generated  by  a  current  is  as  the  product  of  its 
Square  into  the  actual  resistance,  but  that  attained  by  a  wire 
ignited  in  air  as  the  square  root  of  this  product. 

The  cooling  power  of  air  is,  in  these  experiments^  as  the 
temperature  ;  that  of  radiation  as  its  square. 

A  wire  thus  ignited  is  dark  at  the  two  extremities,  but  the 
temperature  rapidly  rises  as  the  distance  from  them  increases, 
and  soon  becomes  uniform  over  a  large  extent  of  the  wire. 

Its  thermic  equatioTi  shows  that  this  uniform  temperature 
exceeds  the  mean  by  an  amount  varying  from  a  seventh  to  a 
tenth. 


The  Rev.  Dr.  Robinson  next  proceeded  to  notice  a  fiict  of 
some  interest  which  he  lately  observed  with  the  Hosse  tele- 
scope. It  related  to  a  remarkable  planetary  nebula,  HerscheU 
figure  44.  This  looks,  in  smaller  instruments,  like  an  oral 
disc,  reminding  one  of  the  planet  Jupiter  ;  but  it  appears  to 
be  a  combination  of  the  two  systems  which  he  had  formerly 
deBcribe<L  In  both  these  the  centre  consists  of  a  cluster  of 
tolerably  large  stars  :  in  the  first,  surrounded  by  a  vast  globe  of 
much  smaller  ones  ;  in  the  other  by  a  flat  disc  of  very  small 
stars,  which,  when  seen  edgeways,  has  the  appearance  of  a 
ray.  Now  this  nebula,  which  he  had  recently  observed  through 
Lord  Kos«e*s  telescope,  has  the  central  cluster,  the  narrow 
ray,  and  tlie  surrounding  globe.  He  would  also  add,  as  a  re- 
markable proof  of  the  defining  power  of  this  vast  instrument« 
that  be  saw  with  it»  for  the  first  time,  the  blue  companion  of 


I 
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the  well-known  -y  Andromedae,  diBtinctly,  as  two  neatly  sepa- 
rated stars,  under  a  power  of  828.  It  was  discovered  by  the 
celebrated  Struve,  with  the  great  Pulkova  Refractor,  and  is  a 
very  severe  test.  He  further  wished  to  mention  that,  as 
La  Place  had  aritictpatcd,  the  ring  of  Saturn,  which  was  quite 

I       visible^  showed  irregiilanties,  which  are  most  probably  moun- 

^^ tains,  on  its  eastern  side. 

^H  The  President  expressed  the  high  sense  which  be  enter- 
^^tained  of  the  value  of  Dr.  Robinson's  researches  on  so  impor- 
tant a  subject  as  electric  conduction  ;  and  observed  that  the 
Academy  must  feel  deeply  indebted  to  Dr.  Robinson  for  the 
valuable  and  interesting  information  which  he  had  afforded 
them  on  that  point,  and  also  with  regard  to  the  nature  of  the 

Iuebula^  as  shewn  by  Lord  Rosse's  telescope. 
The  Rev.  Dr.  Robinson  then  read  the  following  communi- 
cation descriptive  of  the  contents  of  an  ancient  bronze  vessel 
ioujid  in  the  King's  County,  and  now  belonging  to  the  col- 
lection of  the  Earl  of  Rosse.  The  antiquarian  relics  contained 
in  this  vessel  comprised  several  celts,  some  spear-heads,  gouges, 
and  curiously  constructed  bells  ;  they  were  composed  of  a 
beautiful  bard  bronze,  in  very  fine  preservation.  The  com- 
position of  the  metal  itself,  and  the  style  of  workmanship 
evinced  in  the  various  articles,  argued  no  mean  degree  of 
metaliurgic  skill  in  their  fabrication.  Several  of  those  inte- 
resting relict  were  exhibited  to  the  members;  and  drawings, 
which  were  pronounced  to  be  admirable  in  their  fidelity  and 
minuteness,  were  displayed  of  the  several  implements  of  war 
and  husbandry  which  were  not  exhibited. 

**  Several  years  ago,  1  remarked  this  vessel  in  the  collection 
of  the  Earl  of  Rosse,  and  the  singularity  of  its  contents  made 
ine  suppose  a  description  of  it  might  interest  the  Academy. 
1,  however,  found  it  impossible  to  acquire  any  information  as 
lo  the  locality  or  time  of  its  discovery  till  now.     It  hwl  been 
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purchased  for  Lorfl  Iio?*se,  about  sixteen  yeari*  since,  by  an 
inhabitant  of  Parsonstoun  ;  but  the  men  %vho  haH  fourui  it, 
with  that  strange  suspiciousness  that  is  such  a  peculiar  feature 
of  the  Irish  peasant,  had  made  him  promise  to  keep  the  details 
secret  during  their  live^.    The  last  of  them  died  this  winter,  anii 

then  Mr. felt  himself  at  liberty  to  give  me  this  informa* 

tion.  It  was  found  h\  the  townland  marked  Dooroshenth  in 
sheet  30  of  the  Ordnance  map  of  King*s  County,  near  Whigs- 
horough,  the  residence  of  Mr.  Drought,  in  what  appears 
from  the  description  to  have  been  a  piece  of  cut-out  bog, 
about  eighteen  inches  below  the  surface.  No  river  is  near 
the  spot ;  no  hones  or  ornaments,  or  implements  of  any  kind^ 
were  near  it :  though,  liad  any  gold  or  silver  been  discovered, 
the  finders  would  probably  not  have  acknowledged  it  to  any 
one.      I  could  not  learn  in  what  position  it  was  found. 

**A  very  good  idea  of  the  appearance  of  this  vessel  is  given 
by  fig.  1  of  the  accompanying  drawing,  for  which  [  am  in* 
debted  to  Arthur  E,  Knox,  Et*q.*  The  scale  is  one-third  of 
the  original,  and  he  has  given  very  precisely  the  actual  con- 
dition of  its  surface.  It  is  composed  of  two  pieces,  neatly 
connected  by  rivets*  The  bronze  of  which  the  sheets  are 
formed  possesses  considerable  flexibility,  but  is  harder  than 
our  ordinary  brass ;  and  it  must  have  required  high  metal- 
lurgic  skill  to  make  them  so  thin  and  uniform.  On  the  other 
hand,  it  is  singular  thai,  neither  in  this  nor  any  other  bronsce 
implements  with  which  I  am  acquainted,  are  there  any  traces 
of  the  art  of  soldering:  if  it  might  be  supposed  objectionable 
in  vessels  exposed  to  heat,  yet  in  musical  instruments  tins 
would  not  apply, 

**  Such  vessels  have  often  been  found,  but  the  contents  of 
this  are  pec«iliar.  When  discovered  (without  any  cover)  it 
seemed  full  of  marl,  on  removing  ^vhich  it  was  found  ^n  ^nn. 


•  Thi*  vesael  b  very  simtlur  to  onv  in  ibv  Mn«mifn  of  fhw  Aniilitii\,  wlm  h 
il  marked  0.5.51.  A«  M^vornl  ut  tho  olhvr  nUjuttM  Ut'«oriliiul  hy  |>r  Kiil»iii- 
um  rwftiHnbln  tho  Apecimniu  t  ootAknod  in  tfav  Mutentn,  ft  refcniTic*  tu  thv  Utttf 
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an  assortment  of  the  iiislruments  which  may  be  supposed 
^osiio  request  among  the  ru*le  inhabitants  of  such  a  cuuuuy 
as  Ireland  must  have  been  at  that  early  epoch.  A  few  were 
given  away>  one  of  each,  in  particular,  to  the  late  Dean  of 
St.  Patrick's,  and  these  are  probably  in  our  Museum ;  but  the 
following  remain  : 

'*  I.  Three  hunting  horns*  with  lateral embouchurei  shown 
on  the  scale  of  one-tliird  at  fig.  2  (D.  656). 

•*  2,  Ten  others  of  a  different  kind,  fig.  3  (D,  653)  :  these 
differ  considerably  in  size,  but  tiiat  represented  is  of  the  ave- 
rage size.  Some  of  the  largest  have  the  seam  united  by 
rivets;  in  others  it  is  marked  by  a  paler  line  in  the  bronze^ 
which  seems  as  if  they  had  been  brazed,  but  is  probably  owing 
to  a  thin  web  of  metal,  which  penetrated  between  the  halves 
of  the  mould  in  which  they  were  cast.  All  of  this  kind  seera 
to  have  had  additional  joints,  of  which  three  were  found,  Hgs, 
4  and  5  (B.  963)  ;  at  least,  no  other  use  of  these  pieces  occurs 
to  me ;  and  in  none  of  them  is  there  any  convenient  embou- 
chure. 

•*4.  Thirty-one  belU  o(  various  sizes,  figs.  6  (B.  945) 
and  7  being  the  extremes ;  of  the  real  size.  They  have  loose 
clappers  within,  and  many  of  them  slits  to  let  the  sound 
escape  more  freely.  The  bronze  in  these  is  much  harder  than 
ill  the  preceding,  and  has  resisted  decomposition  almost  en- 
tirely. 1  think  it  can  scarcely  be  doubted  that  these  were 
bells  for  cows  and  sheep,  which  would  be  specially  useful 
among  the  dense  forests  which  then  overspread  the  islaml. 

**5*  Thirty-one  celts,  of  very  different  sizes,  but  rione  suffi- 
ciently large  to  induce  a  belief  that  they  were  used  in  war. 
In  many  of  them  the  colour  of  the  bronze  is  such  as,  at  first 
sight,  to  excite  an  opinion  that  they  were  gilded.     There  are 

Two  of  the  size  of  fig.  8  (B.  244). 

Seven  of  the  size  of  fig.  9  (B.  347). 

Si.t  of  the  size  of  fig.  1 0  ( B,  350). 

Five  of  a  size  intermediate  between  these,  and 
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Six  of  the  size  of  fig.  U  (B.  270). 

Five  of  the  size  of  fig.  12  (B.  276). 

*'  It  is  worthy  of  notice  that  in  all  the  points  are  entire  and 
sharp,  and  the  edges  unbroken,  and  not  seeming  to  have  been 
ever  used. 

«6.  Three  gouges,  fig.  13  (B.  181),  These  are,  I  believe, 
of  comparatively  rare  occurrence,  and  therefore  were,  proba- 
bly* of  less  extensive  use  than  the  celts;  just  as  the  connnon 
earpenter's  gouge  is  with  reapeet  to  his  chisel,  to  which  I 
believe  the  others  to  have  been  the  analogues.  Their  round 
edge  is  well  adapted  either  for  paring  or  far  excavating  bowls 
and  goblets. 

•*  But  the  6 nest  specimens  of  workmanship  are  the  spears, 
twenty-nine  in  number.  These  also  are  of  various  sizes,  and 
of  greater  diversity  of  pattern  than  the  other  implements. 
There  are 

Two  of  the  size  of  %.  14  (B.  54). 

Four  of  the  size  of  fig.  15  (B.  38). 

One  of  the  size  of  fig.  16  (B.  35). 

Seven  of  the  same  size,  but  a  plainer  pattern. 

Nine  of  the  size  of  fig.  17  (B.  34). 

Six  of  a  size  two-thirds  the  preceding,  but  which  it  did 
not  seem  necessary  to  draw.* 


*  It  IB  a  curioiM  circatnataoce  that  kt  kiads  of  spear^heada  ahouM  hai 
been  found.    Dr.  B.  bad  met  with  sotod  diflferent  names  for  this  wvapoo  in 
Iriah  ;  bat  as  bis  knowledge  of  this  language  is  Tcry  limited,  bo  availed  him- 
•elf  of  the  high  authority  of  Mr.  Engeno  Currjr,  who  gitea  them  : 

Unshin,  proaoanoed  Loy.«n. 

fiXeash,  .  Shle. 

nianuii  Mon-eesh. 

Cpyi]*e<ictiT  .    *    .  Cmftboach. 

Pogha,     ....  Fow-gha. 

Soe, OU* 

5u5al,      ,    .    ,    .  Ga-val. 

With  tb«  remark,  however*  that  8U*osh  and  ^e  are  tomotimei  luei  India* 
rriiiUnatoly,     The  iQi^hin  wa«  of  foreign  iutroduttioo,  and  pecutiar  to  tha 
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**  These,  also,  have  iheir  points  and  edges  perfect,  nnd  seem 
never  to  have  been  used ;  they  show  not  only  that  the  work- 
men who  made  them  were  perfect  masters  of  the  art  of  cast- 
ing, but  alfio  that  they  possessed  high  mechanical  perception*. 
If  these  weapons  and  the  bronze  swords  (of  which  our  Museum 
contains  several)  be  compared  with  those  used  in  our  army,  it 
will  easily  be  seen  that  the  former  are  constructed  on  princi- 
ples far  more  scientiiic.  Some  of  these  may  not  be  obvious 
to  the  ordinary  reader,  as  they  depend  on  the  properties  of 
bronze.  This  alloy,  especially  when  in  the  proportion  used 
for  weapons  (in  which  it  is  an  atomic  compound,  containing 
fourteen  equivalents  of  copper  and  one  of  tin,  or  nearly 
eighty-eight  and  twelve  by  weighty  and  possesses  a  maximum 
specific  gravity  considerably  surpassing  either  of  its  elements), 
combines  great  strength  and  toughness,  but  has  not  hardness 
to  take  an  effective  and  permanent  edge.  It  has,  however, 
been  shown  by  D'Arcet,  that  if  its  edge  be  hammered  till  it 
begins  to  crack,  and  then  ground,  it  acquires  a  hardness  not 
inferior  to  the  common  kinds  of  steel,  and  is  equally  fitted  for 
cutting  instruments.  Now,  in  fig.  14,  the  strong  central  cone 
of  bronze,  remaining  in  its  ordinary  state,  effectually  stiffens 
the  weapon  against  fracture ;  while  the  thin  webs  on  each 
side  have  evidently  been  subjected  to  this  or  some  similar  pro- 
cess, for  their  edges  are  much  harder,  as  well  as  brittle.  In 
the  smaller  weapon,  fig.  17s  the  web  might  be  too  thin,  and, 


iniMi  of  r.f*'mfiter;  it  was,  therefore*  not  likely  to  be  used  in  this  Ioc&11tj»  so 
that  the  oollectioR^  prob&bly,  conipri»ed  all  Ui&t  were  io  dem&nd.  Among 
these  iMoei,  four  are  evidi*ntijr  of  Hebrew  aflinity.  The  second  is  identical 
with  rhw  (,*hUth)^  a  roitsile  spoar  i  the  third  comes  from  njc>  f&te ;  the  fourth, 
or  rather  itn  abbreviate  fortn,  Cpuich.  is  from  fro  {chret/i)^  to  destroy ;  the 
■Ixth  is  little  altered  from  ^p  {koin),  a  dart ;  and  the  last.  poMibly*  cotnen 
iroa  3^>  to  divide.  Mr.  Curry  remarks,  also,  that  several  of  tht>se  names 
•TV  nowr  ^treii  to  agricultural  tustruneDts;  the  loy  and  slaine  are  Camiliar 
•xamplas :  nidnoif  now  neans  a  maaoo's  trowul.  It  should  seem  that  motitl* 
was  made  iJie  minister  of  war  long  before  it  bocamo  subservient  lu  the 


arts  of  puaee* 
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therefore,  it  is  reinforced  by  a  pair  of  seconctury  ribs;  and  in 
lig,  16,  tbe  most  highly  finished  of  them  all,  by  four  such. 
It  18,  however,  possible  that  these  ribs  may  have  answered 
another  purpose ;  they  have  so  strong  a  resemblance  to  th< 
on  some  Malay  k rises,  that  they  may  have  been  designed,  as 
in  those  weapons,  to  retain  poison.  This  practice,  I  fear, 
was  not  unknown  among  the  ancient  Irish,  as,  indeed,  it  seems 
to  have  prevailed  among  all  the  Celtic  and  Iberian  races; 
thus,  in  the  poem  on  the  death  of  Oscar,  published  by  Bishop 
Young,  in  the  first  volume  of  our  Transactions,  the  spear  of 
Cairbre  is  expressly  said  to  be  poisoned  (Hime),  and  nothinj 
seems  to  require  a  figurative  sense  of  this  epithet  to  be  under- 
stood. 

**  The  most  obvious  hypothesis  respecting  this  curious  as« 
semblage  of  objects  is,  that  they  were  the  property  of  some 
individual,  who  concealed  them  in  the  bog,  perhaps  on  the 
approach  of  a  predatory  party,  and  perished  without  recover- 
ing them«  Against  this  is  the  fact  that  the  tools  and  speam 
seem  not  to  have  been  ever  used,  and  the  probability  that,  in 
such  times,  every  spear-head  would  have  been  mounted,  and 
in  the  hand  of  a  combatant.  U  seems  more  Hkely  that  the 
collection  was  the  stock  of  a  travelling  merchant,  who,  like 
tlje  pedlars  of  modern  times,  went  from  house  to  house,  pro» 
vided  with  the  commodities  most  in  request ;  and  it  is  easily 
imagined  that,  if  entangled  in  a  bog  with  so  heavy  a  load, 
man  must  relinquish  it<.  And  this  is  connecteil  with  another 
question,  the  source  from  which  the  ancient  worhl  was  sup- 
plied with  the  prodigious  quantities  of  bronze  arms  and  uteu« 
sils  which  we  know  to  have  existed.  This  caught  my  imagi- 
nation many  years  since,  and  1  then  analysed  a  great  variety 
of  bronze*,  with  such  uniform  re-iults,  that  I  supposed  thig 
identity  of  composition  was  evidence  of  their  all  coming  from 
the  same  manufacturers.  Afterwards  I  found  that  tbe  pecu- 
liar properties  of  the  atomic  compound  already  referred  to  are^ 
suHiciently  distinct   to  make  any  mt'tnllurgist,   who  wa^  en- 
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gaged  in  such  a  manufacture,  select  it.*  It  also  appeared  to 
me  more  permanent  in  the  crucible  than  when  of  higher  or 
lower  standard.  But  the  same  conclusion,  is  torced  on  ub 
from  another  ground.  Bronze  contains  tin  ;  now  this  metal, 
for  all  commercial  purposes,  may  be  said  to  be  confined  to  the 
south-west  of  England,!  and,  therefore,  the  bronze  trade 
must  J»ave  originated  with  persons  who  were  in  communica- 
tion with  Britain.  But  in  ancient  history  we  find  only  one 
people  of  whom  this  can  reasonably  be  supposed,  the  Phoeni- 
cianS)  who,  like  ourselves,  seem  to  have  been  the  great  manu- 
facturers  and  merchants  in  olden  time.  That  they  had  facto- 
riest  if  not  colonieg,  in  Spain,  at  a  very  early  period,  is  known 
to  all  ;  and  it  seems  most  unlikely  that  such  enterprising 
uavigafors  would  stop  there.  Of  course,  one  can  attach  little 
weight  to  the  remote  traditions  of  Irish  history,  if  unsupported 
by  other  probabilities;  but  the  traces  of  Phoenician  inter- 
course  which  they  exhibit  are  borne  out  by  the  admixture  of 
Panic  words  in  the  language,  and  by  usages  which  show  that 
the  worship  uf  (he  god  Baal,  and  other  Sidonian  rites,  had 
once  prevailed  in  the  island.  Their  traffic  in  amber  proves 
tliat  they  must  have  gone  yet  further,  even  to  the  Baltic; 
for  then,  we  may  be  sure,  the  land  carriage  of  precious  ma- 
trrials  through  various  and  hostile  regions  was  utmost  im- 
po^ible.  All,  too,  that  we  know  of  early  antiquity  shows 
that  they  hud  the  bronze  trade  in  their  hands.  Even  down 
lo  the  time  of  Aristotle,  tin  was  described  by  the  epithet 
Tymn  ;'  and  in  every  nation  where  bronze  was  in  common 
their  presence  can  be  traced  or  inferred.  In  Egypt, 
rre  this  compound  was  of  universal  use,  we  know  that  the 

•  TlwB  iecbnical  importABc«  of  atomic  proportions  is  remarkable.  Spccu- 
lam  iMtal  la  4Cu  ^  ISt;  gong  metal  is  8Ca  +  ISt;  that  roferrf^d  to  is 
I4€a  +  ISt  i  lh«  harilc^st  metal  used  for  cannon  Is  l6Cu  +  iSt. 

t  Th«iro  aro  tin  minos  in  Malacca,  but  we  havci  no  evidence  that  they 
wcf«  «rork«d  so  varljr ;  and  if  tbcy  bad  boen,  it  is  quite  improbable  that  tbdr 
prodoot  fovod  Ha  way  to  tho  M«dUerrani'«n. 
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people  were  little  addicted  to  maritinic  pursuits;  while  tl 
were  in  close  communication  with  the  Sidonians  (of  the 
race),  through  the  Mitzraite  colony  of  the  Philistines,  In 
Etruria,  not  less  remarkable  for  its  profuse  employnienl  ol 
bronze,  we  know  that  ihey  did  not  obtain  it  directly,  for  it  ii 
recorded  that  an  expedition  was  filled  out  by  them,  to  open  a 
communication  with  the  tin  islands,  which  failed,  in  conse- 
sequence  of  the  jealousy  of  the  Phceniciaus.  Hence  we  iniiy 
conclude  that  the  latter  hehi  a  monopoly  of  the  tin.  In  Jut 
we  find  Solomon  obliged  to  employ  a  Tyrian  founder  for 
bronze  works  of  the  temple,  and  we  gather  from  the  account, 
also,  how  they  were  cast — in  loam.*  But  Greece,  in  the  Ho- 
meric age,  presents  a  state  of  things  much  more  conformable 
to  what  1  suppose  was  the  condition  of  Ireland  when  this  coU 
lection  was  buried.  Iron  scarcely  appears  to  be  in  use  ;  wad 
it  may  be  surmised  that  the  art  of  working  bronze  itself  was 
not  generally  understood,  from  the  poet's  description  of  Vul- 
can making  the  arms  of  Achilles.  No  mention  is  made  of 
casting  or  moulds,  though  a  reference  to  Mihon*8  splendid 
description  of  tlie  infernal  palace  shews  how  much  more 
poetic  that  would  have  been  than  the  hammer  and  anviL  it 
seems  as  if  the  god  merely  heated  and  chased  into  shape 
sheets  of  metal,  already  prepared.^  It  may  be  added,  that 
Homer  describes  all  articles  of  superior  workmanship  as  Stdo- 
nian  ;  and  represents  this  people  as  trading  in  every  part  of 
Greece.  Their  ships  run  into  some  cove,  and  their  factors 
go  to  the  dwellings  of  the  neighbouring  chiefs.  These, 
though  at  feud  among  themselves,  and  driving  eacii  other's 


*  Moulds  for  (wlti  hare  been  foimd  here  and  in  oth«f  eonntrU*,  b«t  wert» 
perhaps,  employed  to  rocaitt  i>tH  bronxcs  thoy  coald  not  tttm  out  wad 
oejU,  and  many  of  thew  tooU  hare  Hp|iarotitly  been  cast  in  land.  TboMii 
were,  1  think,  caat  !■  hmm. 

t  Bronic  is  brittle  at  a  red  heat ;  bgt  it  and  oreu  bwlUuntAi  lu-f^  uullra* 
bl«  at  a  tMmperattir«  U'luw  visible  ignition.  8p«e«iMi  metal  ia  «ot  brHtIt 
while  red  hot. 
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cattle  on  every  opportunity,  receive  the  strangers  kindly,  and 
purchase  from  them  hardware,  jewellery,  articles  of  dress,  and 
toys,  in  return  for  cattle  and  slaves.  Now,  just  such  a  person 
I  suppose  the  possessor  of  this  vessel  to  have  been,  and  of  this 
very  nation.  Commerce  was  probably  carried  on  in  this 
way  along  the  shores  of  the  Mediterranean,  till  the  destruc^ 
tion  of  Tyre  by  Nebuchadnezzar  destroyed  it  also  for  ft 
lime,  and  then  removed  its  roost  powerful  centre  of  action  to 
Carthage.  That  state  seems  to  have  chiefly  directed  its 
attention  westward  ;  and  it  is  a  confirmation  of  my  opinion 
that  the  bronze  trade  was  almost  exclusively  PhceniciaUj  that 
about  this  time  the  use  of  the  alloy  rapidly  gave  way  to  iron 
and  steel.  In  fact,  the  supply  being  cut  off  from  Greece  and 
Asia  by  the  ruin  of  the  Tyrians,  thet/  were  obliged  to  seek 
other  resources ;  but  in  Ireland  and  other  Atlantic  lands  the 
traffic  must  have  continued,  nay»  perhaps,  even  increased,  in 
consequence  of  that  event,  till  the  fall  of  Carthage  finally  cut 
it  off.  1  would  also  throw  out  another  suggestion,  though  at 
considerable  risk  of  being  thought  a  dreamer.  We  see  in 
Homer  that  the  Pheenician  traders  were  quite  ready  to  have 
recourse  to  violence  when  they  could  profit  by  it;  and,  from 
more  historic  sources,  that,  in  Lybia  and  Spain,  they  took  an 
early  opportunity  of  turning  their  factories  into  forts,  and 
enslaving  the  natives.  Did  the  same  thing  happen  here,  when 
the  Tuatha  De  Danaan,  a  tribe  rich  in  metallic  ornaments 
niul  weapons,  subdued  the  ruder  Firbolgs,  who  referred  their 
superior  knowledge  to  magic?  Were  these  shadowy  person- 
ages also  Pheenician!^  ?  Their  name  signifies  '*  the  tribe  of 
the  gods  of  the  Dani  or  Damni."  If  the  first,  it  might  indi- 
cate Odin  and  his  Asae ;  but,  besides  that  they  must  have 
been  far  later,  it  seems  highly  improbable  that  such  fierce 
warriora  would  have  been  overpowered  by  any  Celtic  immi- 
gration. If  the  second,  the  Damni,  the  inhabitants  of  De- 
vonshire and  Cornwall,  must  have  been  completely  under  the 
influence  of  the  Phoenician  agents,  and  may  at  first  have  ima- 
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giiied  and  called  their  accomplished  visitors  deities.  In  thi»«e 
Ogygian  regions  we  must  not  reckon  dates  too  closely ;  but 
1  believe  it  is  hehi  that  the  battle  of  Moytura,  which  estab- 
lished their  dominion,  was  fought  about  500  years  before  our 
Lord,  and,  therefore,  at  the  very  time  when  the  fall  of  Tyre 
may  have  been  supposed  to  scatter  its  people,  and  the  ruin  of 
their  commerce  incline  them  to  desperate  adventure.  It  is 
pnsj^ible  that  this  conjuncture  may  be  established  or  disproved 
by  a  comparisson  of  the  skulls  found  in  the  sepulchral  moni»* 
ments  on  their  battle-fiekk  with  those  of  Tyrian  or  Carthagi- 
nian origin,  if  any  such  are  known  to  exist." 


Dr*  Petrie  made  some  remarks  on  the  different  charactere 
of  the  bronze  found  in  different  counties  in  Ireland^  and  on 
the  manner  in  which  bronze  articles  were  anciently  cast. 


The  Rev.  W.  Roberts  presented  a  memoir,  by  the  Rev. 
Brice  Bronwin^  **  On  the  Theory  of  the  Planetary  DLitur- 
bances*** 

In  this  memoir  the  disturbances  are  applied,  as  in  M. 
Hansen's  theory,  and,  as  in  it,  are  obtained  by  means  of  two 
times  ;  but  the  author  has  pursued  a  totally  different  route 
from  him  in  finding  them.  The  fundamental  equations  are 
investigated  in  a  way  that  leads  to  many  very  beautiful  for- 
mulae, some  of  which  appear  to  merit  further  consideration,  as 
cnablii^g  us  to  change  the  form  of  the  disturbance  fiincdoti, 
and  to  effect  many  transformations  of  a  similar  character. 

The  memoir  also  contains  a  new  fundamental  equation,  not 
noticed  by  M.  Hansen,  and  which  leads  very  conveniently  to 
the  determination  of  the  arbitrary  functions  of  r,  the  constivnt 
lime,  in  the  integrals;  moreover,  these  functions  are  presented 
under  a  much  simpler  form  than  that  given  by  M,  Hansen. 

To  determine  the  disturbances  of  the  radius  vector  and 
longitude,  with  both  the  limes,  would  be  a  work  of  immense 
labour      M.  Hansen,  therefore,  in  his  lunar  theory,  has  con- 
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trived  to  eliminate  thfm,  but  by  a  process  so  long  and  com- 
plicated, that  it  is  extremely  difficult  to  follow  him  through 
the  numerous  transformations  he  has  employed,  and  to  see 
the  reasons  of  them.  This  part  of  the  theory  is  greatly  sim- 
plified in  the  memoir,  by  developing  only  relatively  to  the 
quantities  which  it  h  our  object  to  get  rid  of:  we  can  deve- 
lope  with  reference  to  the  other  quantities  equally  well,  and 
even  with  advantage  afterwards.  The  developments  in  ques- 
tion are  eifected  with  regard  to  the  powers  of  the  disturbing 
force,  and  not  in  series  of  sines  and  cosines* 

It  is  easier  to  find  the  radius  vector  and  longitude  on  the 
plane  of  the  orbit  than  by  referring  the  motion  to  a  fixed 
plane  ;  but  it  is  a  matter  of  more  difficulty  to  find  the  latitude 
in  this  case.  In  this  part  of  the  tijeory  the  author  has  intro- 
duced changes  which  may  be  employed  very  advantageously 
when  the  inclination  is  small.  The  inclination  (r)  and  the 
longitudes  (^  and  0)  of  the  node  on  the  two  planes  produce 
many  terms  in  the  disturbance  function.  In  place  of  these 
quantities,  the  latitude  and  reduction  (the  two  sought  qiianti* 
ties)  are,  in  the  memoir,  introduced  into  this  function,  and 
into  its  partial  differential  coeffidt-nts.  Afterwards  sin  t  and 
sin  (v  -  0)  are  obtained,  instead  of  the  three  quantities,  i,  9,  3, 
or  p,  q^  and  ^~0,  wbicH  M.  Hansen  finds.  Thus,  the  lati- 
tude is  found  as  readily  as  when  the  motion  is  referred,  in  the 
first  instance,  to  a  fixed  plane. 

The  memoir  concludes  with  a  transformation  of  the  diffe- 
rential equations  from  a  fixed  to  a  slidifig  plane,  preserving  a 
constant  inclination  (that  of  the  orbit)  to  the  fixed  plane,  and 
sliding  upon  it  with  a  uniform  motion,  equal  to  the  mean  mo- 
tion of  the  node.  No  details  are  added  here ;  the  transforma- 
tion is  merely  noticed  as  appearing  to  merit  further  conside- 
rution. 


Rev.  W,  Roberts  read  a  j>aper,   from  which  the  following 
is  an  extract* 
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**  In  a  note  communicated  some  time  since  to  the  Academy? 
I  extended  to  the  system  of  uny  hyperbola  and  its  conjugate 
a  property  of  the  equilateral  hyperbola,  and  the  lemniseate  de- 
rived from  it,  given  by  Mr,  Talbot,  in  the  fourteenth  volume 
of  M,  Gergonne*s  Annates  de  Mathematiques.  The  result 
at  which  1  then  arrived  1  have  (since  found  to  be  a  very  parti- 
cular case  of  a  curious  and  general  theorem,  which  may  be 
enunciated  as  follows : 

"  Being  giveti  a  hyperbola,  the  equation  qf  which  it 
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where  a  is  supposed  greater  than  b,  let  the  cun'e  be  described^ 
which  is  the  locus  of  the  feet  of  perpendiculars  dropped  from 
the  centre  upon  its  tangents :  from  this  new  curve  let  another 
be  derived^  and  so  on,  by  repeating  continually  the  above^men' 
tioned  construction^  and  let  S„  denote  the  perimeter  of  the  n* 
curve  of  the  series.  Also,  let  '2n  be  the  perimeter  of  the  «• 
curve,  obtained  by  a  similar  mode  of  generation  from  the  con* 
jugate  hyperbola^ 

Then,  any  combination  of  these  perimeters,  such  as 

Sui  Stf*  i  +  2«i  liit*  I, 
will  be  expressible  by  elliptic  functions  of  the  first  two  kimds  in 
the  following  manner: 


where 


Jt*  = 


b» 

C08^=-. 


a^^b^' 

and  where  a*  /3,  7,  are  algebraic  functions  of  a  and  b. 

*•  The  foregoing  equation  holds  for  the  case  ofi  =  0,  by  sup^ 
posing  that  So  {or  So)  expresses  four  times  the  difference  be* 
tween  the  infinite  hyperbolic  arc  and  its  asymptote, 

**  It  is  evident  that  we  may  give  n  purely  geometrical  enun- 
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ciation  to  the  above  theorem, 
hyperbola, 


For  let  #  denole  the  arc  of  the 


1^ 

6^ 


-a       #.a       ■> 


measured  froin  the  vertex  to  the  point  of  which  the  ordinate 
(y)  is  y/(a-  -  l/') ;  and  let  s  be  the  arc  of  the  ellipse, 


a^  +  lf^    i/^ 


=  u 
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counted  from  the  extremity  of  the  lesser  axis  to  the  point  of 

which  the  ordinate  is  — r  ;  and  we  will  have 
or 

o»  01  y*  beiDg,  as  before^  algebraic  functions  of  a  and  b. 

**  By  making  f  =  i' =  0,  we  light  on  the  theorem  which  I  for- 
merly communicated  to  the  Academy.  In  this  case  7,  in  the 
last  equation,  vanishes. 

**  The  above  theorem,  which  1  think  there  would  be  some 
difficulty  in  establishing  directly,  I  have  demonstrated  very 
simply,  by  employing  the  method  of  elliptic  co-ordinates,  with 
the  vast  power  of  which,  as  an  analytical  instrument,  all 
readers  of  the  mathematical  publications  of  the  present  day 
must  be  familiar.  I  subjoin  a  sketch  of  my  proof,  which,  I 
trust,  may  not  be  altogether  uninteresting. 

•*  In  the  first  place,  1  calculate  the  values  of  S-nt  Sjm,  Stit 
2tM,  by  means  of  a  general  formula  which  I  obtained  some 
years  since,  and  which  has  appeared  in  the  Proceedings  of 
the  Academy.  Then,  after  a  few  easy  transformations,  I 
am  enabled  to  write  the  sum  of  the  two  products,  S-a  Sa,  i  and 
y^i'Srt(*\.^^  a  double  definite  integral^  which,  although  con- 
sisting of  a  variety  of  terms,  is  found  ultimately  to  depend  on 
two  only,  which  are  distinct  and  independent.  Of  these,  one 
expresses  the  superficial  area  of  a  certain  ellipsoid,  and  the 
other,  the  sura  of  all  the  superficial  elements  of  the  same 
ellipsoid,  divided  by  the  squares  of  the  areas  of  the  sections  of 


the  surface  made  by  the  diametrut  filanes  parallel  to  tiicit 
elements.  The  reduction  of  these  integrals  to  the  nomal 
form  of  elliptic  functions  may  be  effected  in  a  variety  of  way»; 
the  simplest,  probably,  is  that  given  by  M.  Jacobi,  for  the 
rationalization  of  such  integrals,  in  the  tenth  volume  of 
Crelle'ti  Journal. 

**  The  combination,  Su  S2t\i+  Ssi  Ss/.i,  of  the  perimeten 
of  the  curves  derived  from  conjugate  hyperbolae,  which,  as  we 
have  seen,  admits  of  being  put  under  such  a  remarkable  geo- 
metrical form,  has  aUo  a  very  curious  signification  in  mathe- 
matical physics.  This  remark  I  owe  to  my  distinguished 
friend,  M.  Liouville,  who  mentioned  it  to  me  in  eonyersation 
a  short  time  since." 


Decembbr  11th,  1848. 

REV.  HUMPHREY  LLOYD,  D,  D.,  President, 

in  the  Chair. 

A  COLLECTION  of  stOHc,  bronzc,  and  iron  antiquities,  witii 
some  casts  of  specimens  in  the  Museum  at  Copenhagen,  were 
presented  by  the  Royal  Society  of  Northern  Antiquities. 


The  Rev,  Dr.  Todd  (Secretary)  directed  the  attention  of 
the  meeting  to  a  highly  interesting  group  of  antique  relics, 
which  had  been  presented  to  the  Academy  by  the  Royal  So- 
ciety of  Northern  Antiquities  at  Copenhagen.  He  observed  that 
those  specimens  were,  some  of  them,  analogous  to  antique  re- 
mains of  a  similar  character  which  had  been  found  in  Ireland, 
several  of  which  were  in  the  possession  of  the  Academy*  The 
existence  of  such  an  analogy  between  the  wciipons  and  instru- 
ments used  in  ancient  times,,  by  the  inhabitants  of  this  and 
more  northern  countries,  was  known  to  the  Academy^  and  a 
small  collection  of  antiques  of  this  nature,  found  in  Ireland, 
had  been  selected  and  transmitted  by  the  Academy  to  the 
Northern  Society,  along  with  a  large  collection  of  drawings 
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of  the  most  characteristic  specimens  in  the  Museum  of  the 
Academy.  A  catalogue  had  been  forwarded  of  the  various 
specimens.  He  also  observed  that,  in  this  kindly  interchange, 
the  Academy  was  doubtless  the  gainer;  and  he  felt  sure  the 
members  would  agree  with  him  in  the  propriety  of  passing  a 
vote  of  thanks,  on  the  part  of  the  Uoyal  Irish  Academy,  to 
ibe  Society  of  Northern  Antiquaries. 


Dr.  Petrie  seconded  the  motion  for  a  vote  of  thanks,  and 
suggested  the  propriety  of  a  similar  vote  to  the  King  of  Den- 
mark, who  was  a  zealous  patron  of  antiqiuarian  science  in  his 
own  dominions,  and  must  have  concurred  in  the  donation  of 
the  Northern  Society.  Dr.  Petrie  observed,  that  some  of  the 
articles  sent  were  similar  to  specimens  in  the  possession  of 
ibe  Academy;  but  there  were  many  others,  particularly  among 
tlie  stone  weapons,  to  which  nothing  similar  had  yet  been 
found  in  Ireland.  The  whole  of  this  splendid  [)resent  had 
been  got  together  in  a  most  kindly  spirit  towards  the  Aca- 
demy, The  Society  of  Northern  Antiquaries  went  through 
Utcir  collection  with  great  care,  in  order  to  select  those  arti- 
cles which  had  reference  to  Ireland,  and  were  likely  to  throw 
most  light  upon  her  ancient  history.  Some  of  the  bronze 
awordft  which  viere  contained  in  the  present  collection  had  the 
original  bronze  handles,  in  which  the  specimens  found  in 
Ireland  were  generally  deficient;  at  least,  he  was  only  aware 
of  three  specimens  having  the  original  handles  that  had  been 
found  here;  one  of  these  was  in  bis  own  collection,  one  belonged 
to  the  Academy,  and  the  third  was  in  the  Museum  belonging  to 
^—^  the  Royal  Dublin  Society.  The  handles  in  question  were 
H  ornamented,  and,  from  their  rarity,  were  extremely  interesting. 
^M  When  Dr.  Petrie  became  a  member  of  this  Academy,  he  ob- 
^^^prved  in  one  of  the  small  rooms  a  number  of  valuable  stone 
^Filliljquities ;  and  one  of  the  first  things  he  drew  the  attention 
of  the  Council  to  was  the  expediency  of  having  them  brought 
down  stain,  and  deposited  in  a  place  of  security.     l*he  simi* 
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larity  of  some  of  these  articles,  which  were  then  supposed  to 
be  Irish,  to  specimens  preserved  iu  the  Copenhagen  Museum, 
had  long"  been  a  subject  of  interest  to  our  antiquaries ;  but  he 
had  recently  learned,  that  those  very  articles  were  a  present 
from  the  same  Society  of  Northerii  Antiquaries,  made  to  the 
Academy  so  long  back  as  the  year  1816»  and  hence  a  few  of 
the  finest  of  them  are  now  added  to  the  present  donation.  Dr. 
Petrie  then  particularized  several  of  the  other  specimens  con- 
tained in  the  collection  recently  presented  to  the  Academy; 
one  of  these  was  a  curious  spiral  armlet,  which,  he  said,  WM 
of  a  class  very  rare  in  Ireland,  the  only  one  which  he  had  ever 
seen  in  this  country  being  in  his  own  collection ;  the  bronze 
collars,  or  torques^  of  a  spiral  pattern,  were  also  of  uncommon 
occurrence  in  Ireland,  though  so  common  in  gold.  The  iron 
sword  in  this  collection  was  also  of  great  interest^  as  it  was 
exactly  similar  to  those  found  at  Kilmainham  and  otlier  pans 
of  Ireland,  and  which  were  now  claimed  as  Danish  weapons. 

7'he  special  thanks  of  the  Academy  were  then  given  to 
His  Majesty  the  King  of  Denmark,  and  the  Society  of 
Northern  Antiquaries,  for  the  above  donation,  and  also  for 
books*  presented  at  the  same  time. 

The  President,  in  putting  the  vote  of  thanks,  which  was 
adopted  unanimously,  observed,  that  the  example  of  the  So- 
ciety of  Northern  Antiquaries  suggested  to  the  members  of 
that  Academy  a  very  desirable  course,  namely,  to  roake  cast* 
and  models  of  the  various  relics  which  belonged  to  their  col- 
lection. 

A  translation  of  the  catalogue  of  the  antiquities  presented 
was  communicated  by  Mr.  Peter  Browne,  Secretary  t<j  the 
British  Legation  at  Copenhagen.  It  will  be  found  in  the 
Appendix. 


The  Rev.  Dr*  Todd  then  presented  to  the  meeting  som« 


*  T\w  pftrtWUrs  of  thit  Utti^r  donation  irill  appear  in  tholiit  of  pres< 
t«tions  »t  the  end  of  this  volattu>. 
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anliquc  relics  possessing  considerable  interest,  which  had  been 
contributed  to  the  Maseuoi  of  the  Academy.  He  exhibited 
a  model  of  an  ancient  spear-head  (the  largest  he  remembered 

to  hare  ever  seen),  sent  to  the  Academy  by Carruthers, 

Esq.  The  model  was  taken  in  lead,  and  was  tinted  so  as  to  re- 
present more  accurately  the  original  weapon,  which  is  of  bronze. 

Dr.  Petrie  proposed  a  vote  of  thanks  to  Mr.  Carruthers, 
for  this  valuable  model  of  a  spear-head,  which,  Dr.  Petrie  was 
persuaded^  was  the  finest  specimen  of  the  kind  existing  in 
Europe,  as  it  was  unequalled  by  any  which  had  been  disco- 
vered in  Greece,  E^ypt,  or  any  of  the  eastern  countries. 

The  thanks  of  the  Academy  were  voted  to  Mr,  Carru- 
tben. 


Dr.  Petrie  next  called  the  attention  of  the  meeting  to  a  cast 
of  an  inscription  on  a  pillar-stone  preserved  in  the  grounds  of 
Mr.  Gordon,  of  Newton,  near  Pitmachie,  in  Aberdeenshire,  and 
which  Dr.  Petrie  presented  to  the  Academy  on  the  part  of  Pa- 
trick Chalmers,  Esq.,  of  Auldbar,  near  Brechin,  at  whose  ex- 
pense thecast  had  been  made  and  forwarded.  Dr.  Petrie  observed, 
that  he  had  been  induced  to  request  this  cast  for  the  Academy 
tp  consequence  of  his  having  discovered,  from  a  similar  cast 
preserved  in  the  Museum  of  the  Uoyal  Society  of  Scottish 
Antiquaries  at  F^dinburgh,  that  the  stone  bore  a  second  in- 
scription, not  previously  noticed,  which  was  in  the  Irish 
Ogham  characters,  and  which  he  thought  it  desirable  to  bring 
under  the  notice  of  the  Academy;  the  more  particularly,  as 
IWQ  or  tJiree  specimens  of  the  same  class  had  been  recently 
discovered  in  Wales.  I'^nfortunately,  however,  this  cast  did 
not  embrace  the  entire  of  the  Ogham  inscription  ;  but  the 
inicriplion  which  it  did  present  perfectly  was  one  of  great  his- 
toneal  importance,  and  of  no  less  interest  to  the  Irish  than  to 
the  Scottish  antiquary,  as  it  may  be  assumed  to  belong  to  the 
Pictish  people,  whose  early  history  is  so  intimately  connected 
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with  tijat  of  the  Irisb,  but  whose  origin  18  so  involved  in  ob- 
scurity. This  historical  obscurity,  which  an  interpretation 
of  this  inscription  might  remove,  has  been  thus  alladed  to  by 
Dr.  Pritchard:  '*  It  may,  perhaps,  be  impossible  to  settle  the 
long  ngi luted  Pictish  controversy  ;  what  those  people  were, 
whence  they  came,  or  why  they  were  so  called,  were  questions 
which*  though  frequently  discussed,  have  oever  yet  been  ao- 
cumtelv  decided.  Unfortunately,  there  are  no  remains  of  Itte- 
rature,  not  even  a  single  sentence,  and  scarcely  an  ascertained 
word,  preserved  as  a  specimen  of  the  language  of  the  Ficts.*' 

Dr*  Petfie,  in  conclusion^  having  expressed  bis  hope  that 
this  iiiseription  might  find  a  successful  interpreter  in  Ireland^ 
pro|io«MHl  a  vote  of  thanks  to  Mr.  Chalmers^  for  his  kindness 
in  presenting  the  ca^t  Co  the  Academy. 

Thit  TOta  ol  thanks  to  Mn  Chalmers  was 


The  Rev.  ChaHe«  Graws  exhibited  a  drawing  on  m  large 
•cak  d  tht  inacriplsMi  in  the  Oglkam  character  which  mw 
fdomg  iIm  Mdir  of  tJie  piUaf^^toae  at  Newtoo.  la 
oi  lis  Imvuig  Wcs  execitlMl  villi  kaa 
rally  WHmutSmem  m  suwmr  mnHsmmKS  MmM  m  LnsasM,  uicfc 

It;  mad,  on  this  a^ 

k»  m<a  aot  yet  |immitii  to 

it  to  the  Acmftcmy.    A  c«mt  rmfiig  o£  the  Ogtea  m^ 

scfiptioQ  is  of  thr  mato  impottaftoa^  as  a.  k— kdgo  of  its 

■%kl  kdpvita 

tka 

A€mktmfmiA  a  c«M»  aMl  «lMb  tea  iiAmto  MM  all  itio 

of  oolifMmo  l»  ansiaio  mriw  Ike 

kiswTiim^    lie. 
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**  were  entitled  to  certaio  privileges,  contained  in  a  Go(hi 
inscription  engraved  on  a  stoiie  pillar."* 

2.  There  occurs,  in  the  inscription  on  the  Newton  stone,  a 
character  of  very  peculiar  form,  which  appears  in  a  Runic 
inscription  figured  by  Goransson.f  Unfortunately,  that  anti- 
quary was  obliged  to  leave  the  Runic  inscription  itself  unde- 
ciphered,  in  consequence  of  several  of  the  characters  which 
are  introduced  into  it  being  unknown. 


Sir  W.  R.  Hanailton  gave  an  account  of  the  application  of 
the  calculus  of  quaternions  to  problems  respecting  the  con- 
struction of  a  circle  touching  three  given  circles  on  a 
sphere ;  and  of  a  sphere  touching  four  given  spheres. 


The  Rev.  Chartes  Graves  laid  before  the  Academy  the 
following  account  of  certain  ancient  Irish  manuscnpts  in  the 
possession  of  the  Highland  and  Agricultural  Society  of  Scot- 
land. 

^*  Being  in  Edinburgh  for  a  few  days  last  summer,  I  en- 
deavoured to  obtain  access  to  the  Irish  manuscripts,  which  I 
Bad  learned  were  deposited  in  the  collection  of  the  Highland 
Society.  By  the  kindness  of  the  Secretary,  Jlr.  Hall  Max- 
well, I  was  allowed  not  only  to  see  them,  but  to  examine 
them  at  my  leisure ;  and  1  now  beg  to  submit  to  the  Aca- 
demy the  following  brief  account  of  the  contents  of  the  more 
remarkable  ones. 

A I  the  period  when  the  tontroversy  respecting  the  au- 
thenticity of  the  poems  of  Ossian    was   at   its   height,    the 
lighland  Society  undertook  to  collect  oral  and  documentary 
vidence,  with  a  view  to  throw  light  upon  this  vexed  ques- 
A  vast  mass  of  writings,  roost  of  them  recent  and  of 
little  value^  but  some  of  undoubted  antiquity  and  importance, 
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was  thus  brought  together.  The  lime  at  my  disposal  being 
very  limited,  1  deemed  it  advisable  only  to  attempt  a  cursory 
e.\amiiiation  of  the  most  interesting  manuscripts.  For  this 
reason  I  confined  my  attention  to  those  which  were  written 
on  vellum,  taking  that  circumstance  as  an  indication  of  their 
greater  age  and  value. 

**  I.  The  first  which    I  examined  is   marked  X.  in    an 
*  Analysis' of  these  manuscripts  made  by  Ewen  Maciachlan. 
It  consists  of  thirty-eight  folios  in  all^  but  is  made  up  of  dis^ 
tinct  portions  written   by  different  persons  and  at  different, 
times. 

"  I.  The  first  six  folios  contain  what  seem  to  be  perfect 
copies  of  several  ancient  and  curious  historical  romances  re- 
lating to  Conor  Mac  Nessa,  Conall  Cearnach,  OilioH  and 
Meave,  Fergus  Mac  Roich,  Ceat  Mac  Maghach,  Laoghaire 
Buadhach,  Ceaher  Mac  Uitheacar,  &c.  Imperfect  copies  af 
some  of  these  tales  are  to  be  found  in  the  Book  of  Leinster,  a 
manuscript  of  the  twelfth  century,  in  the  Library  of  Trinity 
College,  Dublin.  The  names  of  the  scribe,  and  of  the  per- 
son for  whom  the  transcript  was  made,  are  given  at  the  end 
of  this  tract,  in  a  kind  of  cipheri  which  I  read  thus : 

**  Opojcfunn  ofjp  m  buparppi  J.  6om  mac  6om. 
**  rOipi  poDjpepeip  T  Pepjal  uca  comnuic. 

•♦  Mr.  Curry  tells  me  there  was  a  scribe  named  Fergal, 
Mac  Egao,  who  lived  about  the  year  1580,  and  has  left  me* 
moranda  in  his  handwriting  on  the  margins  of  the  Leabbar 
Breac,  from  which  it  would  appear  he  was  taking  a  traoscript 
at  the  time. 

•*  The  writing  of  these  six  folios  is  throughout  extraordina- 
rily full  of  contractions. 

**  On  the  upper  half  of  page  12  is  some  indistinct  writing, 
in  a  different  hand,  which  I  did  not  take  time  to  decipher, 

'*  2.  On  folio  7  commences  an  ancient  Irish  Life  of  St. 
Colum  Kille,  which  occupies  eight  folios.     The  roundness 
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_^ handi^nting,  and  other  cliaracteridtics,  induce  roe  to  be- 
lieve that  it  may  be  as  old  as  the  tenth  century.  Unfortu- 
nately, no  memorandum  is  attached,  indicating  the  name  or 
time  of  the  scribe.  This  life  of  the  Saint  was  unknown  to 
Co]gan»  and  seems  to  have  formed  the  groundwork  of  the 
voluminous  Life  of  Colum  Kille,  compiled  by  Magnus 
0*Donnell  at  the  close  of  the  sixteenth  century,  and  highly 
prised  by  Irish  antiquaries  for  the  curious  legends  and  inte- 
resting historical  and  topographical  notices  which  it  contains,* 

**  3,  A  piece  of  ten  folios,  containing:  (a)  A  romantic  tale 
relating  to  Goll,  Connall  Mac  Ghlegais  of  Colptha,  Cuchul- 
ann,  Sict  (h)  A  copy  of  the  Tain  Bo  Fraoich,  a  tale  of  a 
plunder  of  cows,  brought  over  from  Scotland  by  Fraoch,  one 
of  the  Connaught  heroes  of  the  Tain  Bo  Cuailgne.  (c)  A 
tract  entitled  the  Penance  of  Adam  :  a  copy  of  this  exists  in 
the  Leabhar  Breac  in  the  library  of  the  Academy. 

"  4.  Another  piece  of  ten  folios,  in  a  different  handwriting, 
commencing  with  tbe  words 

**  l?i  ptpen  poipjliG  po  jaBufcap   plorap -|  poplarhyf   pop 
©pinn  .1.  Gpctiion. 

In  this  tract  is  given  the  story  of  Cuchulann's  adventures  at 
Teamhair  Luachra,  on  the  borders  of  Kerry  and  Limerick ; 
a  tale  of  uncommon  interest,  on  account  of  tbe  topographical 
references  contained  in  it,  and  chiefly  because  it  gives  much 
insight  into  the  manners  and  customs  of  the  ancient  Irish. 
Parts  of  it  are  preserved  in  t^e  Book  of  Leinster,  and  in  the 
Leabhar  na  Huidhre  in  our  library ;  but  these  two  fragments 


*  Since  making  thn  above  commaDication,  Mr.  Graves  has  a^certaiaad 
lii»t  copteK  of  an  ancient  Irtih  Life  of  Col  am  Kitlc,  similar  lo  the  one  hero 
dMcrilMd*  in  their  commenoemeut  and  in  tbe  general  arrangemcut  of  their 
RiAtier,  but  apparently  much  leas  copiotu,  are  preavrvetl  in  tbe  Lealibar 
Hr«ac  and  tJicBook  of  Lismore,  both  manuscripts  in  ibc^  iibrarjrof  th«Ru)'al 
Iriah  Acadcmjr. 

t  1  am  not  awart  that  copies  of  these  taiefi  arc  tw  be  found  in  any  librfirv 
in  Iri'lanit 
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i]o  not  complete  the  piece.  At  the  end  U  a  note,  indicating 
that  this  tract  was  transcribed  in  the  year  1537 »  by  Seanchaii 
MacGilla  Crist  Mic  Eoin.  The  scribe,  out  of  a  pedantry  usuhI 
amongst  persons  of  his  class,  disguises  his  name  by  using  the 
letters  h^f^  A,  p,  instead  of  the  vowels  a,  e,  »,  o. 

"  5.  The  vohime  ends  with  a  piece  consisting  of  four  foHos, 
written  m  a  very  ohi  and  singularly  fine  hand,  i  doubt  if  \ 
have  seen  any  Irii^h  minuscule  writing  superior  to  it,  except  it 
be  in  tfie  Book  of  Armagh,  This  piece  contains  :  (a)  An  ac- 
count of  Cuchulann*s  courtship  with  Einier,  the  daughter  of 
Forgiill  Monach  ;  also  {h)  a  tract  on  the  law  for  observing  the 
Lord's  day  as  a  day  of  freedom.  The  composition  of  this 
tract  is  ascribed  to  the  close  of  the  eighth  century  or  the  ba^^H 
ginning  of  the  ninth;  and  certainly  the  Brebon  law  part  of  i^™ 
laying  down  the  penalties  consequent  upon  violations  of  the 
privilege  of  the  Lord's  day,  is  of  great  antiquity.  There  are 
copies  of  this  most  curious  tract  preserved  in  the  MS,  h,  2,  16, 
in  the  library  of  Trinity  College,  in  the  Leabhar  Breac,  and 
in  a  MS.  in  the  British  Museum  ;  but  there  appears  to  be 
some  imperfection  about  them  all  which  a  comparison  with  this 
one  might  supply. 

*'  IL  The  Emanuel  MS.,  as  it  is  entitled  by  Astle,'  con- 
sisting of  seven  folios  and  a  half. 

**  It  contains  nothing  but  a  narrative  of  events  which  oc- 
curred in  the  civil  war  between  Csesar  and  Pompey. 

**  At  the  bottom  of  page  4  is  a  note  which  I  su»ipect  indi- 
cates the  age  of  the  MS.  Thotigh  nearly  illegible  at  present, 
it  appears  capable  of  being  revived  by  gallic  acid.  I  could 
read  nobi.  mT;cu. ;  from  which  it  would  seem  that  the  MS* 
is  as  lote  as  the  fourteenth  century,  though  Astlc  assigns  it  lo 
the  ninth  or  tenth. 

**  It  seems  sirange  that  a  person  so  conversant  with  palaeo- 
graphy as  Asitle  should  commit  the  error  of  deriving  the  title 

*  Bm  Attic's  Origin  imrl  Progroig  of  Writings,  2nd  edit,  p.  123. 


259 


of  this  MS.  from  the  word  Emanuel,  which  happens  to  be 
written  at  the  top  of  the  first  page.  It  was  usual  for  scribes 
to  place  some  sacred  name  at  the  top  of  a  page,  by  way  of 
hallowing  the  work  which  they  were  commencing.  Thus  we 
frequently  meet  •  Jesus,'  *  Maria,'  *  In  nomine  Sanctse  Trini- 
tatis,'  *  Amen/  &c. 

"  III.  The  Glen  Masan  manuscript,  consisting  of  twenty- 
five  large  folios,  written  in  double  columns, 

**  In  this  are  contained  the  story  of  the  Sons  of  Uisneach, 
and  a  series  of  tales  arising  out  of  the  wars  consequent  upon 
their  death.  It  concludes  with  a  copy  of  the  Tain  Bo  FUdaU^ 
a  tale  of  a  cattle  spoil  connected  with  the  Tain  Bo  Cuailgne. 
If  this  be  a  complete  copy  of  the  tale,  it  is  of  no  small  value. 
VVe  have  as  yet  seen  only  a  fragment  of  it  in  the  manuscript, 
H.  2,  16,  in  the  library  of  Trinity  College. 

**  On  the  first  folio  of  the  Glen  Masan  manuscript  is  a  me* 
morandum  in  a  recent  handwriting,  which  states  that  it  was 
transcribed  in  the  year  1238.  E^tamining  it  hastily,  as  1  did, 
I  failed  to  discover  any  memorandum  or  signature  of  the  scribe 
confirming  this.  The  writing  is  not  unlike  that  of  the  Book 
of  Leinster,  in  the  library  of  Trinity  College,  Dublin,  which 
was  written  In  the  middle  of  the  twelfth  century. 

**  1 V.  A  volume  containing  at  its  commencement  a  Ca- 
lendar, written  on  vellum.  It  begins  with  directions  for  finding 
tilt  dominical  letter  or  golden  number  for  any  current  Julian 
yeftr.  By  the  aid  of  an  entry  which  states  that  there  was  anew 
moon  at  midnight,  on  the  26th  of  January,  we  may  calculate 
the  year  for  which  this  Calendar  was  intended. 

"  The  scribe  has  signed  his  name  in  cipher.  It  appears  to 
bave  been  Diapmuio  O  pior^ioUais.  The  remaining  pari  of 
the  volume  is  on  paper.  I  noticed  a  copy  of  O'Duvegain's 
celebrated  poem  on  the  calendar,  commencing 

*'  fcltuj^am  po  polup  a  oar 
♦*  Slije  aijcanca  na  n6olac. 
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«*  Before  almanacs  got  into  general  circulation,  it  was  not 
an  uncommon  thing  to  find  persons  in  Ireland  able  to  repeat 
the  whole  of  this  long  poem  by  heart ;  and  in  all  disputes  re- 
lative to  times  and  seasons,  its  authority  was  appealed  to  as 
decisive. 

"  The  rest  of  the  volume  consists  of  medical  tracts  on 
paper, 

*<  It  was  impossible  for  me»  in  the  short  time  which  I 
could  spare  for  the  work,  to  institute  a  more  careful  exami- 
nation of  these  manuscripts.  Still  1  deeply  regret  ray  having 
brought  back  so  little  knowledge  of  the  contents  of  the  Glen 
Masan  manuscript,  marked  III.  in  this  list.  Having  spent 
two  days  over  No.  I.,  I  was  obliged  to  content  myself  with 
a  more  cursory  inspection  of  the  rest.  I  came  away,  how- 
ever, consoling  myself  with  the  prospect  of  seeing  these  mana- 
scripts  again  ;  for  I  entertain  a  confident  hope  that,  if  an  applt* 
cation  were  made  by  the  Royal  Irish  Academy  to  the  Highland 
Society  of  Scotland,  requesting  the  loan  of  these  manuscripts,]! 
would  meet  with  favourable  consideration.  The  controversies 
concerning  the  Ossianic  poems  having  terminated,  any  jea- 
lousies which  once  existed  between  the  antiquaries  of  the  two 
countries  have  died  away  ;  and  no  feeling  actuates  them  but  a 
desire  to  co-operate  in  the  work  of  illustrating  the  closely 
related  histories  of  the  two  countries.  An  opportunity  of 
comparing  the  Edinburgh  manuscripts  with  those  which  are 
preserved  in  our  libraries  here,  would  be  attended  with  great 
advantages.  We  might  thus  copy  what  was  unique,  complete 
what  was  irajierfect,  and  explain  many  things  that  are  now  un- 
intelligible, by  reference  to  more  ancient  and  accurate  texts. 

It  was  resolved, — That  the  Council  be  requested  to 
steps  to  ask  for  a  loan  of  the  MS S.  described  by  Mr.  Graves. 


I 

I 


5f>l 


January  8th,  1849. 

EV,  HUMPHREY  LLOYD,  D.  D.,  Phbsidbnt, 

in  the  Chair. 

ITlsCOONT  Dungannon,  John  Bell,  Esq, ;  Rev.  James  Bew- 
;las9,  LL.D. ;  Rev.  Edward  Dillon  j  John  Carley,  Esq. ; 
fonatban  Pira,  Esq* ;  John  Purser^  Esq. ;  John  L.  Riekardst 

#sq. ;  and  Henry  Smith,  Esq. ;  were  elected  Members  of  the 

icademy. 


Mr,  Donovan  read  the  first  part  of  a  paper  *'  On  the  De- 
[flections  of  the  Magnetic  Needle,   producible  by  contact  of 
klctals  with  each  other,  and  by  their  attrition  ;  with  some  ob- 
srvations  on  the  applicability  of  these  deflections  to  the  pur- 
ies  of  telegraphic  communicaiion." 

It  is  known  that,  under  certain  circumstances,  some  metals 

ill,  by  contact^  act  on  each  other  in  such  a  manner  as  to 

produce  a  deflection  of  the  magnetic  nee<lle,  which  will  be  re^ 

[versed  when,  instead  of  contact,  attrition  is  employed.      The 

^jcperiment  is  generally  made  with  a  mass  of  bismuth  and  a 

of  antimony,   each  connected  with   the  binding  screws 

"of «  galvanometer.     If  these  masses,  one  held  in  each  hand^ 

be  brought  into  contact,  the  needle  will  be  deflected;  but 

ihe   masses  be  rubbed  against  each  other,  the  needle  will 

\x  round  perhaps  to  an  equal  degree  on  the  opposite  side 

»f  the  magnetic  meridian. 

Professor  Erman,  of  Berlin,  who  has  bestowed  much  atten- 
ion  to  the  subject,  thus  sums  up  the  opinions  current  upon 
:  ••  Some  observers"  (be  says),  "who  appeal  lotheauthortiy 
Mr.  Emmet,  express  what  they  consider  to   he  the  law  of 
action,  by  saying  that  thermo-electricity  of  contact  is 
duuigwl  invariably  into  the  opposite  state  by  the  friction  of 


262 


the  metallic  factors;  others,  on  the  contrary,  deny  in  toto  tbe 
influence  of  friction  on  the  thermo-electric  phenomena.  Thus, 
it  was  recently  adverted  to  m  a  scientific  journal,  as  a  highly 
paradoxical  fact,  that  in  a  given  case  friction  bad  caused  a 
change  of  sign  in  the  thermo-electric  declination  produced 
by  the  contact  of  two  heterogeneous  metals  ;  but,  at  thesj 
time,  this  *  unheard-of  fact,  as  it  was  called,  was  explain< 
by  supposing,  gratuitously,  that  friction  had  been  effected 
whilst  keeping  the  metal  to  be  rubbed  in  the  naked  band,  and 
in  thus  producing  an  accidental  change  of  temperature.  Tiiis 
explanation  was  offered  on  the  assumption  that  friction,  in 
itself,  is  not  capable  of  producing  any  effect.  Between  the 
two  extremes  of  tribothermo-electric  omnipotence  and  nullity,  1 
have  tried  to  discover  the  middle  course  of  truth." 

Professor  Erman  then  delivers  his  own  opinions,  and  the 
facts  from  which  he  has  deduced  them  :  **  A  bar  of  bismuth 
was  joined  to  that  branch  of  the  rheophore  of  this  instrument 
(the  galvanometer),  where  the  silver  of  a  voltaic  element  (silver 
and  2inc)  produces  an  eastern  deviation^  and  a  bar  of  anti- 
mony to  the  other  branch  of  the  rheophore.  Both  of  these 
bars  were  provided  with  handles,  so  that  they  could  be  em- 
ployed without  undergoing  any  change  of  temperature  in  the 
manipulation.  When,  through  these  being  stationed  in  tbe 
same  room,  the  two  bars  had  previously  arrived  at  the  tem- 
perature of  the  surrounding  space,  no  deviation  whatsoever 
was  produced  by  their  contact,  but  the  slightest  friction  of 
either  of  them  against  the  other  gave  immediately  an  eastern 
deviation*  This  latter  extended  even  to  an  entire  revolution 
of  the  needle  in  the  same  direction,  if  the  friction  proceeded 
rather  more  rapidly.  By  gently  raising  the  temperature  of 
the  two  bars  to  100°  or  111**  Fahr.,  their  contact  in  a  state  of 
repose  always  produced  a  stationary  eastern  deviation  of  about 
30°,  which,   by  rubbing,  was  further  increased  to  60%   and 

lere  likewise  remained  invariable  as  long  as  friction  continued. 

it  length,  when  I  cooled  the  bars  below  the  temperature  of 
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the  room,  by  the  evaporation  of  sulphuric  ether,  their  contact 
continually  produced  a  western  deviation,  which,  by  rubbing, 
was  instantaneously  changed  into  a  contrary  or  eastern  one, 
of  apparently  the  same  amount  as  before,  and  this  likewise 
remained  stationary  as  long  as  the  friction  continued;  but  by 
the  interruption  of  it,  the  western  deviation  was  immediately 
restored.  This  simple  sketch  of  the  phenomena  of  changes 
of  intensity,  or  even  of  sign,  which  friction  at  the  point  of  con- 
tact gives  to  the  deviation  of  a  raultiplicator's  needle,  will 
already  suffice  to  exhibit  it  as  a  mere  consequence  of  the  heat 
produced  by  the  action  of  rubbing.'* 

Mr.  Donovan  expressed  bis  opinion  that  Professor  Erman 
and  the  authorities  to  whom  he  alludes,  have  been  deceived 
in  their  conclusions  by  their  not  having  been  in  possession  of 
a  sufficient  number  of  facts.  After  an  examination  of  all  the 
phenomena  which  had  been  discovered  by  himself  and  others 
in  this  department,  Mr.  Donovan  stated  his  opinion  that  they 
are  all  dependent  on  the  following  eighteen  general  principles 
or  laws,  most  of  which  have  now^  for  the  first  time,  been 
developed : — 

I.  The  agent  which  causes  the  deflection  of  the  needle  of 
the  galvanometer  may  be  brought  into  action  either  by  the 
Attrition  or  thermo-contact  of  certain  metals,  metallic  ores,  or 
certain  forms  of  carbon. 

II.  When  two  different  metals,  and  sometimes  separated 
masses  of  the  same  metal,  are  rubbed  against  each  other,  de- 
flection will  result,  the  degree  and  direction  of  which  will 
vary  with  the  metals  employed,  with  the  force  and  rapidity  of 
Attrition,  and  in  some  cases  with  the  temperature.  This  de- 
flection will  take  place  in  air,  or  under  the  surface  of  mercury, 
or  of  aqueous,  oily,  ethereal,  or  alcoholic  liquids. 

III.  When  two  different  metals,  and  sometimes  two  sepa- 
rate maftses  of  the  same  metal,  or  even  when  two  different 
parts  of  the  same  mass  of  metal,  are  brought  in  contact  at 
unequal  temperatures,   deflection  will  take  place,  the  degree 
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being  determined  by  the  nature  of  the  metals  and  the  tWffcf- 
ence  of  their  temperatures, 

IV.  If  two  different  metals  be  at  the  same  temperature 
throughout  their  mass,  whether  it  be  high,  low,  or  mean, 
contact  will  not  produce  deflection, 

V.  (1).  Sometimes  the  deflective  energy,  developed  by 
attrttioa  of  two  metals  at  unequal  temperatures,  is  more  eflfec- 
tive  that!  that  produced  by  their  contact  when  their  tempera- 
tures  are  in  a  state  of  inequality  to  the  same  amount  as  thai 
at  which  attrition  took  place.  (*i).  And  sometimes  the  de- 
flective energy  of  two  metals  in  contact,  at  unequal  tempera- 
tures, is  more  efleetive  than  that  developed  by  their  attrition 
when  their  temperatures  are  in  a  state  of  inequality  to  the 
same  amount.  The  result  2  is  of  less  frequent  occurrence 
than  the  result  1. 

VL  The  deflection  producible  by  contact  of  two  inetab 
which  are  at  unequal  temperatures  may  be  on  the  same  side 
with,  or  on  the  opposite  side  to  that  producible  by  attritioa 
of  these  metals  when  they  are  in  a  state  of  equality  of  tem- 
perature. 

VI L  When  two  metals  at  unequal  temperatures  prodoee 
deflection  on  the  same  side  of  the  magnetic  meridian,  both  by 
their  attrition  and  contact,  while,  if  their  temperatures  be 
equal,  their  attrition  causes  deflection  on  the  opposite  side  of 
the  magnetic  meridian,  it  is  an  obvious  consequence  that  lUe 
deflection  caused  by  attrition  or  contact  of  the  metals,  while 
their  temperature  is  unequal,  will  change  to  the  opposite  side 
of  the  magnetic  meridian,  if  attrition  be  employed  during 
the  period  of  their  approach  to  and  arrival  at  equality  of 
temperature. 

Vlli.  If  the  two  metals,  being  at  unequal  temperatures, 
produce  by  their  contact  a  deflection  on  the  side  of  the  raa^* 
tietic  meridian  opposite  to  that  which  attrition  under  the  same 
circumstances  aflfbrds,  but  synonymous  with  that  which  is  pro- 
duced by  attrition  when  both  metals  are  in  a  state  of  equality 
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of  temperature,  then  it  is  plain  the  deflection  produced  by  such 
contact  will  be  reversed  by  attrition  of  the  metals  while  at 
such  unequal  temperatures. 

IX.  If  the  deflections  be  all  on  the  same  side  of  the  mag- 
netic meridian,  which  are  produced,  1st,  by  tlie  contact  of  the 
two  metals  at  unequal  temperatures;  2Qd,  by  the  attrition  of 
the  metals  when  they  are  at  equal  temperatures;  and  3rd,  by 
their  attrition  when  they  are  at  unequal  temperatures :  then 
there  can  be  no  reversal. 

X.  Whether  the  deflection  of  ihe  needle  will  take  place 
on  the  eastern  or  western  side  of  the  magnetic  meridian  will 
be  determined  by  the  nature  of  the  metals  engaged ;  by  the 
reiative  temperatures  at  which  contact  or  attrition  has  been 
eflected;  and  by  the  peculiar  influence  of  the  metal  that  is 
placecfin  connexion  with,  and  is  active  at  each  extremity  of 
the  coil  of  the  galvanometer. 

XL  The  condition  necessary  to  the  production  of  deflec- 
tion by  contact  of  two  diflerent  metals  is,  that  heat  shall  be 
lit  that  moment  entering  or  leaving  one  of  them,  or  that  heat 
shall  be  unequally  entering  or  unequally  leaving  both  of  ihem; 
no  matter  whether  the  inequality  depend  on  difference  of  sup- 
ply, of  conduction,  of  capacity,  or  on  unequal  diffusion  of 
heat  arising  from  difference  of  mass  of  the  metals^  or  on  more 
than  one  or  all  of  these  causes  conjointly.  The  deflection 
caused  by  tlie  unequal  entrance  of  heat  into  metals  in  contact 
will  be  on  the  side  of  the  magnetic  meridian  opposite  to  that 
on  which  it  tvould  be,  if  heat  were  leaving  them  unequally. 

XIL  If  a  metal  of  a  certain  class  be  heated  in  one  part^ 
while  the  remainder  of  it  is  maintained  at  a  much  lower  tem- 
peratare  ;  and  ifthe  hot  part  be  brought  in  contact  with  « 
metal  of  a  different  class,  which  is  at  a  much  lower  tempera- 
lure  throughout  its  mass,  the  deflection  produced  will  be  on 
the  ilde  of  the  magnetic  meridian  opposite  to  that  on  which  it 
would  have  been  if  the  first-mentioned  metal  had  been  equally 
heated  in  all  parts.     And  it  is  possible  to  heat  such  portion 
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of  the  firsUmentioneci  metal,  it  being  in  contact  wilFi  tB? 
second,  as  will  balance  or  destroy  the  tendency  to  deflection 
on  either  side  of  the  magnetic  meridian  ;  the  needle  will  iheii 
hesitate  near  the  zero,  and  there  will  be  no  decided  deflection. 

XIII.  If  two  different  metals,  properly  connected  with 
the  galvanometer,  be  placed  in  contact  w*itb  each  other  at 
one  point;  and  if  a  corresponding  small  portion  of  each  be 
brought  to  an  equal  temperature,  diflerent  from  that  of  their 
respective  remainders,  they  will  produce  deflection  on  the 
side  of  the  magnetic  meiidian  opposite  to  that  on  which  the 
deflection  would  have  temporarily  taken  place,  had  the  metals 
been  throughout  their  mass  exposed  to  that  temperature.  If 
the  portions  of  the  metals  acted  on  be  raised  above  the  tem- 
peratures of  their  remainders,  the  deflection  will  be  on  the 
side  of  tiie  magnetic  meridian  opposite  that  tc  which  the 
needle  will  be  deflected,  if  these  parts  be  reduced  to  a  Cempe- 
rature  below  that  of  their  remainders. 

X  i  V.  The  deflection  produced  by  thermo>contact  or  attri- 
tion will  be  always  reversed  when  the  exciting  metals  con- 
nected with  the  extremities  of  the  galvanometer  coil  are  trans- 
posed. 

XV.  When  deflection  is  produced  in  consequence  of  the 
attrition  or  contact  of  two  metals,  one  of  which  is  adequately 
hotter  than  the  other,  the  deflection  will  change  to  the  oppo- 
site side  of  the  magnetic  meritiian,  if  the  hotter  metal  be  cooled, 
and  the  cooler  metal  be  adequately  heated^  the  contact  or 
attrition  being  continued  as  at  first. 

XVI.  The  deflection  produced  by  the  mutual  attrition  of 
any  particular  pair  of  metals  will  take  place,  at  all  temperaturat 
of  these  metals,  on  the  same  side  of  the  magnetic  meridian, 
provided  that  the  temperature  be  equal  or  nearly  equal  tn 
both.  As  this  direction  of  the  needle  is  always  the  result  of 
the  attrition  of  these  particular  metals  when  they  are  in  their 
ordinary  state  of  equality  of  temperature,  it  may  conveniently 
be  called  the  natural  deflection  of  any  pair  of  metals  ;  it  is 
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Ifenerally,  but  not  always,  more  powerful  than  the  deflection 
produced  by  thermo-contact. 

XVII.  The  deflection  caused  by  chemical  action  of  a 
menfttnium  on  two  associated  metab  has  no  observable  depen* 
dance  on,  or  connexion  with  that  produced  by  thermo-contact 
or  attrition  of  these  metals* 

XV III.  The  agent  developed  by  the  attrition  of  two 
metalsy  even  when  rapid,  forcible,  and  long-continued,  does 
not  manifest  any  decomposing  influence  on  chemical  com- 
pounds, nor  is  it  conducted  by  aqueous  liquids,  even  when 
containing  saline  impregnations. 


The  President  commented  briefly  upon  Mr.  Donovan's 
paper,  noticing  especially  the  labour  and  care  which  he  had 
bestowed  upon  the  investigation  ;  at  the  same  time  he  could 
not  avoid  regretting  that  the  laws  of  the  tKbothermic  pheno> 
mena  had  not  been  reduced  to  a  smaller  number,  and  to  a 
simpler  expression.  The  subject  was  one  of  very  great  inte- 
rest and  importance  in  a  theoretical  point  of  view  ;  for  it  is  in 
electrical  phenomena  of  this  class,  if  anywhere,  that  we  may 
hope  to  gain  an  insight  into  the  nature  of  the  molecular  agency 
upon  which  they  are  probably  dependent,  and  thus  to  connect 
the  science  of  electricity  with  other  departments  of  physics. 


'       The  Rev.  Samuel  Haughton  read  a  paper  on  the  Laws  of 
Propagauon  of  Plane  Waves  in  extended  media. 

In  a  paper  read  before  the  Academy,  May  25,  1846,  Mr. 
Haughton  deduced  the  equations  of  solid  and  fluid  bodies  from 
the  hypothesis  that  the  molecular  action  is  in  thejine  joining 
the  molecules,  and  that  there  is  no  action  at  right  angles  to 
that  line.  This  hypothesis  led  to  the  conclusion  that  the 
function  F,  on  which  the  internal  forces  depend,  consists  of 
MX  quantities; 

dK    dn    dK    ^^<    ^^^    ^     ^* 
rf jr  *  di/'  dz'  dz  '  dy'  dx^  dz '  dy^  dx' 
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tbe  discussion  of  the  properties  of  this  fuoction  occupies  the 
remainder  of  the  former  paper.  As  the  six  quantities  used  in 
this  function  are  not  the  same  as  the  three  quantities  used 
by  Professor   Mac  Cuilagh   in   his   researches   in   Phystcul 

Optics, 

dfi_dK     dK     dK     ^_^ 
dz      dtj*    dz      dz^    dy      dx* 

Mr.  Haughton  was  led  to  suppose  that  the  laws  of  the  op- 
tical medium  were  quite  distinct  from  those  of  solid  and  fluid 
bodies  ;  and  that,  consequently,  the  molecular  action  in  that 
medium  is  of  a  more  general  character,  and  is  not  confined 
to  molecular  forces  acting  in  the  Hoe  joining  the  molecules. 
In  the  present  paper  Mr.  Haughton  shows  that  this  prima 
facie  view  of  the  subject  requires  some  restriction,  and  that 
Professor  Mac  Culhigh's  equations,  so  far  as  they  belong  to 
the  propagation  of  waves,  may  be  deduced  from  the  simple 
assumption  offerees  in  the  line  joining  the  molecules  ;  while 
the  equations  contaitiing  the  laws  of  te flexion  and  refraction 
cannot  be  deduced  from  any  such  hypothesis.  The  object  of 
Mr.  Haugh ton's  paper  is,  however,  more  general,  and  in- 
eludes  the  discussion  of  the  laws  of  propagation  of  platie  waves 
in  bodies  of  the  most  complicated  molecular  structure;  from 
which  are  deduced  the  laws  of  bodies  whose  molecular  action 
is  more  simple,  and  consists  of  simple  attractions  or  repulsions 
between  the  molecules. 

in  an  indefinitely  extended  body,  no  external  forces  acting, 
the  most  general  function  for  the  internal  forces  will  be 
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this  function  will  be,  in  the  case  supposed,  homogeneous,  and 
of  the  second  order,  and  will  contain  forty-five  constants j 
if  no  hypothesis  be  made  as  to  the  nature  of  the  molecular 
action.  Mr.  Haughton  deduces  from  it  the  general  laws  of 
propagation  of  waves,  and  the  particular  conditions  at  the 
limits,  which  give  the  laws  oirejiexion  and  refraction.  If  any 
particular  form  be  given  to  this  function^  the  laws  of  propa- 
gation, reflexion,  and  refraction  will  be  completely  deter- 
mined; but  Mr.  Haughton  shows  that  this  is  not  the  case 
in  the  inverse  problem,  which  proceeds  from  the  laws  of 
propagation  of  waves  to  the  form  of  the  function.  In  this 
case,  different  forms  of  the  function,  i.  e.  different  conditions 

I  of  molecular  action,  may  produce  the  same  laws  of  propaga- 
tion. "No  such  indeterminatent?ss  attends  the  laws  of  reflex- 
Ion  and  refraction,  and  while  several  forms  of  the  function  may 
give  the  same  laws  of  propagation,  there  is  but  one  unique 
form  of  function  for  the  laws  of  reflexion  and  refraction  ;  these 
Uws,  therefore,  give  (so  to  speak)  a  more  intimate  and  pro- 

I found  knowledge  of  the  molecular  structure  of  bodies,  than  the 
lows  of  propagation.  If,  therefore,  two  mechanical  theories  give 
the  same  laws  of  propagation  for  a  given  body,  it  is  impos- 
sible to  determine  which  is  the  right  theory,  without  having 
recourse  to  the  laws  of  reflexion  and  refraction  ;  these  will 
afford  the  true  experimentum  cruets  for  such  a  case,  which 
htti  actually  occurred  in  the  optical  theories  of  Mr.  Green  and 
Bprofesfior  Mac  Cullagh,  and  is  discussed  by  Mr.  Haughton  in 
the  memoir, 

(Mr,  Haughton  deduces  the  foUowing,  among  other  results, 
Ibr  the  propagation  of  plane  waves. 
1.  That  M.  Cauchy*s  construction,  for  determining  the  di- 
rection of  molecular  vibration,  holds  true  for  the  most  general 
lnw  of  molecular  action.  There  will  be  three  possible  direc- 
tions of  vibration  for  the  same  direction  of  wave  plane,  and 
the  equations  will  contain  thirty-six  arbitrary  constants,  which 
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will  be  ttie  coefHcicnts  of  the  six  ellipsoids  used  by  Mr* 
Haughton  in  his  former  paper. 

2.  If  the  body  be  incapable  of  transmitting  normal  pres- 
sureSy  and  the  vibratiana  be  normal  and  transversal,  and  the 
normal  vibration  vanish,  the  general  character  of  the  medium 
will  be  restricted,  and  the  function  V  will  become  a  fiuicdon 
of  the  quantities 

d^_dK     ^_dl      dEd^ 
dz     dy '    die     dz  *    dy     dx' 

This  is  the  function  used  by  Professor  Mac  Cullagh^  and  de* 
notes  a  body  which  can  propagate  exclusively  transverse  vi- 
brations*    The  equation  contains  six  constants. 

3.  If  the  body  be  incapable  of  transmitting  tangential 
pressure^^  and  be  restricted  to  propagate  exclusively  normal 
vibrations,  the  function  F  will  be  reduced  to  a  function  of  the 
quantity 

dl     dn     dt 


dx     dy 


'Tz 


Th«  equations  contain  one  constant. 

These  are  the  equations  commonly  used  in  hydrodynami 
and  may  be  shown  to  signify  the  perpendicularity  of  pressure 
to  a  given  plane ;  they  are  approximately  true  in  the  equa* 
tions  of  the  motion  of  air. 

4.  If  the  body  be  only  restricted  to  propagate  normal  and 
transverse  vibrations,  the  function  F  will  consist  of  three 
parts;  the  first  denoting  exclusively  normal  vibrations;  the 
second,  exclusively  transverse  vibrations ;  and  the  third,  vibra- 
tions of  a  peculiar  character.  It  is  to  be  remarked  that,  if 
the  original  function  f''  were  a  function  of  the  six  quantities 
used  by  Mr.  Haughton  in  his  former  paper,  this  third  portion 
of  the  function  would  disappear. 

All  bodies  may  be  placed  between  two  limits^  one  limit 
being  bodies  capable  of  propagating  exclusively  normal  vi- 
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bmtions,  such  as  air,  gases,  &c.,  approximately ;  and  the  other 
Hmit  being  a  body,  such  as  the  optical  medium,  capable  of 
propagating  exclusively  transverse  vibrations.  Bodies  lying 
between  these  limits  are  capable  of  propagating  both  normal 
and  transverse  vibrations,  or,  more  generally,  three  definite 
directions  of  vibration,  neither  normal  nor  transverse.  The 
consideration  of  the  properties  of  bodies  with  respect  to  the 
propagation  of  plane  waves  supplies  a  valuable  means  of  clas- 
sifying them,  and  may  lead  to  more  important  results. 

The  remainder  of  Mr.  Haughton's  paper  is  occupied  with 
some  particular  applications  of  the  general  method,  which  are 
not  suited  to  the  limits  of  an  abstract* 


Sir  William  Betham  read  a  paper  on  the  proceedings*  of  a 
li        commission  issued  by  Cromwell  in  1653  or  1654,  to  inquire 

tinto  the  circumstances  and  conduct  of  certain  Scotch  settlers 
who  were  transplanted  from  Ulster  to  Kilkenny  and  Tipperary. 
^L  Sir  Charles  Coote  was  Governor  of  Derry  for  the  Parlia- 
ment in  1648,  and  on  the  execution  of  the  King,  the  Scottish 
settlers  in  Ulster  became  indignant,  raised  several  regiments, 
and  besieged  Derry, 
In  1653  a  commission  was  issued  to  Sir  Charles  Coote, 
and  five  or  six  others,  to  inquire  into  the  conduct  of  the  Scottish 
settlers,  and  arrange  for  their  transplantation  from  Ulster  to 
Kilkenny  and  Tipperary.  Sir  W.  Betbam*s  paper  is  a  copy 
of  the  Commissioners'  Report,  with  the  terras  of  the  trans- 
planting, and  the  names  of  the  persons  transplanted. 


The  collection  of  Ogham  stones,  referred  to  at  p.  235, 
presented  to  the  Academy  by  the  Rev.  Charles  Graves, 
on  the  part  of  Mr.  Hitchcock,  who  communicated  the  follow- 
ing account  of  their  discovery  in  different  localities  in  the 
barony  of  Corkaguiny,  County  Kerry. 

No.  1  is  from  the  churchyard  of  Aglish.  Another  rery 
imperfect  one  remains  in  this  churchyard. 


272 

No.  2  was  found  in  a  bog  at  Ballineanig,  about  seven  feet 
beneath  the  surface,  and  having  about  four  feet  of  bog  under 
it.  In  the  same  place  were  found  part  of  a  pot,  whicb^  hy 
the  description,  appears  to  have  been  copper  or  brass,  a  por- 
tion of  basket-work,  and  a  quantity  of  burned  wood,  Sec.  A 
rude  quern,  appearing  to  have  been  in  progress  of  dressing, 
was  abo  found  about  seventy  yards  from  where  the  preceding 
antiquities  lay. 

No.  3.  Several  pieces  of  an  Ogham  stone,  found  about 
three  years  since  in  an  ancient  rath  at  Brack  loon.  It  h  a 
source  of  regret  that  only  portions  of  this  apparently  fine  in- 
scription should  have  been  obtained,  the  greater  part  having 
been  destroyed  by  some  ignorant  mason. 

No.  4  was  found  at  Martramane.  It  lay  across  a  Ere- 
place  in  a  house  now  demolished. 


Mr.  Hitchcock  presented  two  quern  stones  found  in  forts 
at  Ballybowler  and  Doonmanagh,  and  a  figured  stone  from 
the  village  of  Kilvickadownig,  all  in  the  barony  ofCoikaguiny, 
county  of  Kerry, 

He  also  presented  a  collection  of  akewer-like  pieces  of 
wood,  called  "  arrows**  by  the  peasantry,  found  in  the  bog  on 
the  top  of  the  mountain  of  Coumanaire,  barony  ofCorkaguiny, 
county  of  Kerry.  They  are  found  scattered  about  the  broken 
and  weather-beaten  parts  of  the  bog,  for  about  a  quarter  of  a 
mile  all  around,  A  few,  which  Mr.  Hitchcock  thinks  re- 
mained sticking  in  their  original  plsce  in  the  bog,  were,  res- 
pectively, two  and  a  half  and  three  feet  below  the  present 
surface,  Mr.  Hitchcock  collected  289  of  these  **  arrows",  of 
which  he  presented  264  to  the  Academy.  There  is  a  tradi- 
tion current  in  the  neighbourhood  of  a  battle  having  been 
fought  near  the  place  where  the  arrows  were  discovered. 


Mr.  Ycates  presented  a  Meteorological  Journal  for  the  year 
ending  theSlat  of  January,  1848.    (See  Appendix,  No.  HI.) 


January  22nd,  1849* 

REV,  HUMPHREY  LLOYD,  D.  D,,  I'rbsidbnt, 
in  the  Chair. 

It  was  rbsolvbd, — On  the  recommendation  of  Council,  tliat 
Mr,  Eugene  Curry  be  employed,  at  an  expense  not  exceeding 
fifty  |>ounds,  to  make  a  translation  of  the  Irish  Brehon  law 
tract,  which  professes  to  give  the  law^  of  Cormac  Mac  Art,  as 
compiled  by  Cennfaelad. 

Mr,  Donovan  read  the  second  part  of  his  paper  **  On  the 
deflections  of  the  magnetic  needle,  &c.'* 

In  support  of  the  eighteen  laws  read  at  the  last  meeting, 
the  author  adduced  a  series  of  experiments,  which  led  to  infer- 
ences very  different  from  those  on  which  reliance  has  been 
placed  by  the  few  who  have  investigated  this  subject.  Of 
the  various  arguments  and  experiments  brought  forward,  it 
would  not  be  possible  to  give  an  abstract  with  any  probability 
of  rendering  the  subject  intelligible. 


Dr.  Petrie  gave  an  account  of  the  stones  presented  by  Mr. 
Bergtn  to  the  Academy. 

Dr*  Petrie  observed,  that  he  had  remarked  on  his  first  visit 
to  Connemara,  about  thirty  years  ago,  that  stones  of  this  kind 
were  very  frequently  preserved  upon  the  altars,  in  the  most 
ancient  churches  in  that  district  and  its  adjacent  islands. 
These  stones  were  held  in  the  highest  veneration  by  the  pea^ 
»antry,  as  having  belonged  to  the  founders  of  the  churches  ; 
and  were  used  for  a  variety  of  superstitious  purposes,  as  the 
curing  of  diseases,  taking  oaths  upon  them,  8fc.  &c.  Similar 
were  preserved  at  lona,  and  many  other  of  the  Hebrides, 
Elttd  similar  superstitions  connected  with  them,    tie  quoted 
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several  authorities  on  tLesc  facts,  anH  some  curious  allusions 
to  them  in  ancient  Irish  manuscripts,* 


Dr.  A.  S.  Hart  read  a  paper  on  the  form  of  geodesic  lines 

through  the  umbilic  of  an  ellipsoid. 

If  w  be  the  angle  at  the  umbilic  of  an  ellipsoid,  between 
the  principal  section  of  the  surface  and  any  other  geodesic 
line,  and  if  0  be  the  angle  between  the  plane  of  the  principal 
section  through  the  umbilics  and  the  osculating  plane  of  this 
geodesic  line,  at  any  point  A,  and  if  a  be  the  semi-angle  of 
the  right  cone  circumscribing  the  ellipsoid  at  the  point  Jt^  a, 
by  and  c  being  the  semi- axes  of  the  ellipsoid,  the  angle  $  may 
be  determined  by  the  following  equation  : 

k  I  a!  -  frtyCftt  -  c«  J  f    r— 1— 


1 


Hence  it  follows  that,  as  this  line  passes  and  repasses  for  ever 
through  the  two  opposite  umbilics,  tbe  tangents  of  the  halves 
of  the  angles  which  it  makes  at  these  points  with  the  plane  of 
the  umbilics  will  be  a  series  of  continued  proportionals,  the 
coefficient  of  the  common  ratio  being  determined  by  making 

a  =  -  -^  in  the  above  equation. 

If  f  ^0,  the  ellipsoid  becomes  a  plane  ellipse,  and  the  geo« 
desic  line  becomes  the  focal  radius  vector ;  and,  the  curviLture 
being  infinite  at  the  circumference,  it  passes  through  the 
other  focus,  and  so  on  for  ever,  forming,  as  before,  a  series  of 
angles,  such  that  the  tangents  of  tlieir  halves  are  a  series  of 
proportionals. 


*  Dr.  Pntric's  communicatioQ  will  appeiLr  in  full  in  a  subsequent  nuoiN^ 
of  tho  Procewiings. 


Febroary  I 2th,  1849. 

REV.  HUMPHREY  LLOYD,  D.D.,  Prbsident, 
K  la  the  Chair. 

Maurice  Colles,  Esq.;  Rev.  John  Magrath,  LL,  D* ;  Jere- 
miah J,  Murphy,  Esq.;  and  William  Ogilby»  Esq.;  were 
elected  Members  of  the  Academy. 


™         Mr.  M.  Donovan  continued  the  reading  of  his  paper  on 
electricity.  

'0        Sir  William  Betham  read  a  paper  on  the  feudal  land  te- 
nures and  dignities,  and  their  introduction  into  Ireland  at  the 
K  English  conquest.  

The  Rev.  Charles  Graves,  on  the  part  of  the  Rev.  Brice 
Uronwint  presented  a  paper  on  the  theory  of  planetary  dis- 
tarbance.  

B  Mr*  J.  Neville  read  a  paper  on  the  maximum  amount  of  resist- 
ance acting  in  any 
direction  required 
to  sustain  banks  of 
earth  or  other  ma- 
terials, with  slo- 
ping tops  and  faces, 
tmd  the  effects  of 
Action  between  the 
^ce  of  the  bank  and 
the  back  of  a  re- 
taining  structure. 

JfCDEbeany    -^r 
bank  with   a  slop- 
ing fiice  CD,  and  a  sloping  top.  DE  ;  CE  the  position  of  the 
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This  value,  however,  is  erroneous,  and  should  be 
«     A^w;  1 


2        .     .   ,«    ,     8in»cV2  +  38in»c+8incV2 

C08*C 

which,  multiplied  by  sec  c\  to  find  the  resulting  resistance,  is 

equal  to  the  more  simple  form  found  above. 

When  0  =  /3  the  top  slopes  upwards  at  the  angle  of  repose : 

in  this  case 

tan  0  =  tan  j3,  (7) 

t^^  _sin»0_ 
*^~   2       sin(2c'+/3)'  ^^^ 

The  second  of  these  equations  gives  the  greatest  of  the  maii- 
mum  values  of  the  resistance :  if  the  face  be  vertical^  tan  /3  » 

,,   and 

tan  c 

R  =  —  cos  c .  (9) 

The  horizontal  portion  of  this  resistance  is 

R  =  -__  cos2  c  =  ~-  sin«  c.  ( 10) 

As  this  value  is  the  same  as  (7*)  the  limiting  value  of  the 
horizontal  resistance,  neglecting  friction  at  the  face,  it  appears 
that  the  limiting  value  of  the  horizontal  resistance  is  the 
same  whether  friction  at  the  face  be  taken  in  the  calculation 
or  neglected. 

When  the  top  slopes  downwards  at  the  natural  slope, 

tan^  =  tani/3,  (11) 

TJ  -  *^'^"  sin  /3  tan  j3  /  V  (tan  2c  +  tan  /3  \  « 

~  ~2        cos  2c      (,tan  2c'  sec  /3  +  tan  2c'  +  tan  ^J  "  ^     ' 

The  value  of  the  resistance  here  given  is  the  least  of  the  maxi- 
mum values.    If  the  face  be  vertical, 
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tan  0  =  tan  Jr, 


2  tan  c  +  sec  c 


)• 


(13) 
(14) 


The  value  of  the  angle  of  fracture  is  of  the  same  form  as 
that  of  Prony  for  a  vertical  face  and  horizontal  top. 

The  equations  show  that  the  stahility  imparted  to  a 
structure  at  the  face  of  a  bank,  by  friction,  arises  principally 
from  the  direction  of  the  resulting  force,  which  makes  an 
angle  equal  to  the  complement  of  the  angle  of  repose  with  the 
face^  and  that  this  force  is  in  general  less  than  the  horizontal 
force  derived  from  the  equationof  Prony,  or  any  other  in  which 
face  friction  is  neglected  ;  that  the  values  of  both  forces,  for 
ordinary  banks,  are  equal  at  angles  of  repose  in  and  about  45°; 
that  the  former  are  least  for  angles  of  repose  less  than  this, 

Iaod  the  latter  for  angles  of  repose  that  are  greater  ;  and  that 
the  direction  of  the  resulting  force  makes  it  in  no  small  degree 
a  enishing  force. 
It  also  appears  from  the  equations,  that  when  the  angle  of 
repose  is  45^,  the  face  vertical,  and  top  horizon tul,  that  the 
tangent  of  the  angle  of  fracture  is  (J)  equal  half  the  tangent 
of  the  angle  of  repose.  The  equation  of  Prony,  for  the  same 
ease,  gives  the  tangent  of  the  angle  of  fracture  equal  to  the 
tangent  of  half  the  angle  of  repose. 

In  the  following  Table  of  Coefficients,  for  finding  the  maxi- 
mum values  of  the  resistances, 

Column  I  contains  the  engineering  names  for  the  slopes 
^^corresponding  to  some  of  the  angles  oi  repose  in  Column  2. 
f       Column  2  contains  the  angles  of  repose  from  which  the  co- 
efficients of  wh^  are  calculated. 

Column  3  contains  the  complements  of  the  angles  of  re- 
osc  in  column  2  ;  or  the  angle  which  the  direction  of  the  re- 
tvng  reniilance  makes  with  the  face,  taking  friction  thereof 
to  account. 
Column  4  contains  the  coefficients  which,  multiplied  by 
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li'Ai*,  give  the  value  of  the  horizontal  resistances  i^hen  tlie 
top  is  horizontal  and  the  face  vertical ;  calculated  from  the 
•'  Equation  of  Prony." 

Column  5  contains  the  coefficients   which,    moltiplied  by 
whi^i  give  the  values  of  the  horizontal  resistances,  rejecting 
friction  at  the  face,  required  to  sustain  banks  with  a  horizon 
top  ;  the  face  sloping  10°  from  the  vertical:  B  =  80* 

Column  6  contains  the  coefficients  which,  multiplied  by 
whi^i  give  the  values  of  the  resulting  resistances  when  the 
top  is  horizontal  and  the  face  vertical,  as  in  Column  4. 

Column  7  contains  the  values  of  the  coefficients,  as  before, 
for  finding  the  restiUiitg  resistances  when  the  top  is  horizontal 
and  the  face  slopes  10°  from  the  vertical,  as  in  Column  5  : 
e  =  80'^. 

Column  8  contains  the  values  of  the  coefficients  for  finding 
the  values  of  the  resulting  resistances  when  the  face  overhang* 
10^  from  the  vertical,  and  the  top  is  horizontal:  in  this  c 

0  =  100^ 

Column  9  contains  the  resolved  coefficients  of  m7j,*  for 
finding  the  portions  of  the  resistances  in  Column  6  at  right 
angles  to  the  face,  which  in  this  case  are  horizontal. 

Column  10  contains  the  resolved  coefficients  ofit'^j^for 
finding  the  portions  of  the  resistances  in  Column  7  at  right 
angles  to  the  face.  These,  in  this  case,  not  difiering  much 
from  the  resolved  horizontal  portions,  may  be  compared  with 
those  in  Column  5. 

Column  1 1  contains  the  resolved  coefficients  of  wAf,  for 
finding  the  portions  of  the  resistances  in  Column  8  at  right 
angles  to  the  face. 

Column  12  contains  the  values  of  the  coefficients  «blch, 
multiplied  by  wh^t  give  the  ultimate  or  wax/wttw  maximontm 
values  of  the  resulting  resistances  /  the  face  being  verticsil  and 
the  top  sloping  upwards,  at  the  slope  of  repose. 

Column  13  contains  the  coefficients  for  finding  the  hoiP 
xontal  portions  of  the  resistances  determined  from  Column 
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The  length  of  the  perpendicular  from  the  toe  of  the  face 
to  the  top,  or  top  produced,  is  represented  hy  hi  ;  and  the 
length  of  the  face  itself  by  k. 
B  wfii^  is  myltiplied  by  the  coefiieients  in  Columns  4  to  11 
inclusive,  to  find  the  resistances;  and  wh^  by  the  coefficients 
in  Columns  11  and  12. 


Table  of  Coefficients  for  finding  the  maximum  Values  of  the 
Resistances  for  different  Angles  of  Repose ;  also  llie  Coef- 
ficients for  finding  the  ultimate  Values  of  the  Resistances 
when  the  Face  is  vertical,  and  Scarp  at  the  natural  Slope, 
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The  tlopet  nuu-ked  thus  *  are  approximate* 

In  the  preceding  equations  we  have  only  considered  the 
wxmretaining-forces.  The  mW\m\im  overcoming-furces* 
the  position  of  the  corresponding  fractures,  are  determined 
similar  manner,  and  by  similar  equations.     Betaining  the 
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same  notation  as  before,  we  get,  in  this  case,  for  the  vi 

of  the  overcoming-force, 

„     u;Ay    8in(2c'  +  p-») 
^~    2      8in(8-2</  +  #)' 

Where  y  is  equal  the  perpendicular  from  (F)  on  the  &ce, 
face  produced. 
If  we  put 

and 

8i  =  8-2c; 

the  above  equation,  after  a  few  reductions,  becomes 

P     why    cos  /3i  ^^  tan  gi  -  tan  ^ 
2    '^  cos  8i  ^  tan  8i  +  tan  ^ ' 

When  this  is  a  minimum, 

*,  ■ tanffi  t/(tanfltan8|) 

h  ^»  *  ="  ^  (tan 0  tan 8i)  -  y/  ((tan 0- tan ^i)  x  (tan/3i  +  tanSi)) 

|4   'I  n       ^^^  ^"  ^  B^°  3l  ^^°  i3l 

^i*i  ^= — 2^^, — . 

VH.  W{tand(tan/3i  +  tan8i))-V{tan8i(tane-tan/3i))V  •  . 


-  'I'l 


i 


It 


in  which  the  usual  changes  of  signs  are  to  be  made  for 
negative  values  of  8i,  and  for  arcs  greater  than  90®. 

lijl  When  the  direction  of  the  force  makes  an  angle  equal 

ijtii  with  the  face,  then  8i  =  0,  and, 


'<%  0  =  0,  I 

|i  If  the  force  exceed  the  value  of  R  here  found,  it  will  slide  al 

J'  i  ;|  the  face,  and  when  the  face  is  vertical  this  value  is  equa 

the  maximum  maximorum  value  of  the  resistance,  in  the  s 
case,  already  found  ;  or, 
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n  -  -^  sin  c. 


When  9  =  90%  the  general  equations  become 
tan^i  y(lan  gi) 


tan  p 


R 


/(tan  8,)  -  -v^  ((tan  /3i  +  tan  gn)|  * 


-(■ 


)■ 


(20) 


(21) 


y/{i&n  j3i  +  tan  Si)  -  V  (tan  Bi)j 

U  the   force   in   this   case  be   supposed  to  act  horizontally 
(^i  +  /3|  ■•  90**),  (hese  equations  may  be  reduced  to 

tan  ^  =  cot  (^  -  f )  ;  (22) 

R=!f^!eot.(c-f).  (23) 

e,  and  the  equations  may  be 


If  the  ftice  be  veTtical*  then  /3 
further  reduced  to 


tan  ^  =  cot  ic  ; 
R  =  '^  cot»  ic. 


(24) 
(25) 


^P       The   Rev.  Charles  Graves  communicated   the   following 

note  respecting  geodetic  lines  on  surfaces  of  the  second  order. 

**  At  a  meeting  of  the  Academy  which  took  place  in  last 

June,  1  stated  a  general  theorem,  from  which  I  am  able  to  de- 

^huc€  Joachimsthart  theorem  respecting  the  geodetic   lines 

Hiraced  on  a  central  surface  of  the  second  order ;  and  at  the 

Hpame  time  to  show  geometrically  the  reason  why  the  property 

Henunctated  in   it   is  common   to  geodetic  lines  and   to  lines 

of  curvature*     From  the  general  theorem    to  which  I  refer, 

the  following  proposition  isi  a  corollary; 

**  J/a  central  sutjace  of  the  second  arder  (A)  be  circum' 
scribed  bp  a  cone  (a),  the  quantity  PD  i>  the  name  for  L,  L', 
L%  L%  four  $ides  of  the  cone  which  make  equal  angles  with 
iU  kUemal  axis :  V  denotimj  the  perpendicular  from  the  centre 
VOt,  IV.  z 
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of  the  Hurjhce  on  the  tangent  plane  passing  through  one  ctflhoH 
sidest  and  D  the  semidiameter  paralltl  to  that  aide. 

**  If  F,  the  vertex  of  the  cone,  be  supposed  to  approach  in- 
definitely near  to  a  point  on  the  surface,  its  axes  uUimatefj 
coincide  with  the  normal  at  that  point,  and  the  tang^ents  to 
the  lines  of  greatest  and  least  curvature  ptui^iog  through  it. 
'Hie  plane  of  two  succes-sive  elements  of  a  geodetic  line 
through  V  contains  the  normal,  and  those  elements  are  equally 
inclined  to  it.  So  likewise  the  plane  of  two  successive  ele- 
ments of  a  line  of  curvature  passing  through  F  contains  tb€ 
tangent  to  that  line  of  curvature  at  F;  and  the  elements  them- 
selves are  equally  inclined  to  the  normal.  In  virtue  of  the  pre- 
ceding proposition  we  are,  therefore,  entitled  to  conclude,  that 
the  quantity  PD  remains  unaltered  for  two  successive  ele- 
mentSy  either  of  a  geodetic  line  or  of  a  line  of  curvature  traced 
on  a  centra!  surface  of  the  second  order. 

•*  Returning  to  the  case  in  which  the  vertex  of  the  cone 
is  at  H  finite  distance  from  the  surface,  we  may  now  say  that 

**  If  a  central  surjace  of  the  second  order  {A)  be  ctrcuuh- 

icribed  by  a  cone  (a),  the  quantity  PI)  is  the  same  for  ike 

geodetic  lines  which  are  the  prolongations  of  L,  L',  L%   L", 

[four  sides  of  the  cone  which  make  equal  angles  with  its  tnief^ 

nal  axis, 

"  In  what  follows  I  shall  suppose  the  surface  (A)  to  he 
an  ellipsoid,  in  order  to  avoid  the  enumeration  of  a  variety  of 
cases.  The  conclusions  arrived  at  may,  however,  be  adapted 
to  the  hyperboloids  by  obvious  modifications. 

"  The  four  sides  of  the  cone,  denoted  according  to  their 
order  by  L,  L\  U^  IT^  being  all  tangents  to  geodetics  on 
the  ellipsoid  for  which  PD  is  the  same,*  are  likewise  all  tan- 
gents to  the  same  eonfocal  hyperboloid  {B)^  which  interseeti 
the  surface  {A)  in   the  pair  of  opposite  lines  of  curvature 


•  1  think  it  would  Iw  cotirenient,  in  future, 
of  thii  kini)  *ii  timilur  gcoclctie^. 


to  d«sig^iuit«  gAodfttle  lia«« 
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touched  by  the  geodetics.  The  cone  (6),  therefore,  which 
envelopes  (B),  and  has  the  same  vertex  as  (a),  iscoufocal  with 
(a),  and  intersects  it  orthogonally.  The  normal  planes  to 
(a)  along  L  and  L",  being  tlms  tangent  planes  to  (b)^  inter- 
sect in  a  right  line  drawn  from  /'  to  the  pole  of  the  plane 
L0L'  with  relation  to  (B)»  Moreover,  this  right  line  lies  in 
a  plane  perpendicular  to  the  internal  aj(is  of  the  cone  (a),  and 
therefore  makes  equal  angles  with  L  and  L^. 

**•  Suppose  now  that  the  straight  lines  L  and  L"  be  replaced 
by  a  continuous  flexible  and  inextensible  cord,  which  is  kept 
tiretched  by  a  style  at  ^'^,  and  prolonged  in  the  direction  of 
geodetic  lines  lo  two  fijced  points  p,  p",  at  which  it  is  attached 
to  the  surface:  it  is  easy  to  show  that  the  style  will  trace  a 
curve  on  an  ellipsoid  (A)  passing  through  F,  and  con  focal 
with  (J)  ;  whilst  it  moves  in  such  a  manner  as  to  allow  the 
cord  to  roll  on  one,  and  off  the  other*  geodetic  line.  In  ^ct 
the  path  described  by  the  style  at  the  beginning  of  its  motion^ 
if  any  motion  be  possible  under  the  prescribed  conditionsi  must 
be  in  the  intersection  of  the  two  planes  through  L  and  I/, 
which  are  normal  to  (a):  and  we  Lave  already  seen  that  this 
intersection  is  in  a  plane  perpendicular  to  the  internal  axis  of 
the  eone  (a),  that  is,  in  the  tangent  plane  to  a  confocal  ellip- 
•Old  paising  through  f^.  But  further,  motion  is  possible, 
t bough  the  length  of  the  cord  remains  unalteretl ;  since  the 
two  fttmight  parts  of  tt  tire  equally  inclined  to  the  line  of 
ioterseetion  of  the  two  normal  planes.  I  rom  what  has  been 
Aaid  above  we  may  derive  a  simple  mode  of  determining  the 
djrretion  of  the  tangent  to  the  curve  traced  on  {A )  at  the 
point  y.  For  this  purpose  we  must  draw  a  right  line  from  F 
diroagh  the  pole  of  the  plane  of  the  two  straight  portions  of 
the  cord,  taken  with  relation  to  the  hyperboloid  (/}). 

**  What  has  been  already  proved  with  respect  to  Zi  and 
X'  holds  good  in  like  manner  for  L  and  L  .  And  it  is  lo  be 
obMrred  that  the  paths  described  by  the  style  on  (A),  corres^ 
poodiog  respectively   to  these  two  pairs  uf  opposite  sides, 
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though  not  the  same,  are  equally  inclineH  to  the  lines  of  cur- 
vature on  ( A)  |>aftsing  throug;h  F,  This  suggests  the  theorem, 
that  if  the  plane  of  L  ami  L"  be  a  prlitcipul  plane  of  the  cone, 
the  path  of  the  style  will  touch  a  line  of  curvature  on  {A) 
at  F. 

*'  Let  us  next  consider  a  pair  of  adjacent  sides  of  the  cone, 
%uch  as  L  ant!  L\    Normal  planes  to  the  cone  (a)  along  these' 
sides  intersect  in  a  right  line,  which  lies  in  a  plane  perpendicalar 
to  that  external  axis  of  the  cone  (o),  through  which  the  plane  M 
of  L  and  L'  passes.  Hence  it  follows,  as  before,  that  two  inter-  H 
secting  cords,  L  and  L\  may  be  both  rolled  on»  or  both  rolled 
off  the  geodetic  lines  upon  which  we  suppose  them  prolonged 
to  fixed  points,  p  andp',  in  such  a  manner  that  the  shortest  dis* 
tances  between   their  intersection  and  the  fixed   points p,  p't 
shall  have  a  constant  difference.     And  their  intersection  at 
will  lie  upon  a  hyperboloid  (B^),  confocal  with  the  elli 
(A)  and  (A), 

**  Lastly,   considering  the   pair  of  sides  L  and  /*",  and 
cords  produced  along  them  lo  fixed  {joints  p,  p"^  ,on  the  geo-     , 
detic  lines  touched  hy  them,  we  see  that  if  the  difference  bfrJ 
tween  the  lengths  f'p,   f/?'"  remain  constant^  f^  will  imcca" 
curve  on  a  second  hyperboloid  (C),  which  passes  through  T, 
and  is  confocal  with  (A)  and  {B^. 

*'  It  is  obvious  that  the  curve  described  by  the  point 
under  the  circumstances  considered  above,  is  not,   in  gene 
a  geodetic  line  on  a  surface  confocal  to  (A).     We  may,  ho 
ever,  regulate  the  motion  of  the  cords  so  as  to  effect  this* 

**  For  instance,  let  the  four  cords,  L,  L\  /,',  LT,  be  p 
longed  in  the  direction  of  similar  geodetica  until  they  touci 
two  opposite  lines  of  curvature,  along  which  they  are  then 
forth  applied  and  carried  on  to  fixed  points,;?, f', p", />*"•    Thcti 
a  style  at  T,  stretching  a  continuous  cord  p  I /i",  which  coin- 
cides with  two  opposite  sides  of  the  cone,  J,  and  /,%  will  trace 
a  geodetic  line  upon  the  confocal  ellipsoid  (yf),  provided  it  be 
made  to  move  always  in  the  plane  of  the  two  straight  portions 
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,be  cord;  whilst  the  parts  which   coincide  witli  geodetic 
lines  oil  {A)  roll,  one  of  them  on,  and  the  other  off,  its  cor- 
L      responding  line  of  curvature. 

H  **  If,  OQ  the  other  hand,  we  consider  a  continuous  cordp  Vp 
coincident  with  a  pair  oi  adjacent  sides  of  the  cone,  as  L  and 
Lt\  we  see  that  the  locus  of  the  style  at  K,  which  keeps  it 
stretched,  will  be  a  line  of  curvature  on  a  con  focal  ellipsoid,  if 
the  conditions  of  motion  be  the  same  as  before. 

"  The  theorems  here  announced  are  meant  to  take  the  place 
of  two  which  were  incorrectly  given  at  page  11)2.      I  fell  into 
an  error  in  the  statement  of  them,  partly  by  my  haste  in  ge- 
^koeraiizing  from  particular  cases  in  which  they  are  true;  and 
partly   in  consequence  of  my  having  formed  an  inaccurate 
^conception  of  theybrw  of  geodetic  lines  in  general. 
^B        «<  For  clearer  views  as  regards  this  latter  point,  I  acknow- 
ledge myself  indebted  to  the  recently  published  researches  of 
my  friend,  Dr.  Hart. 
^        **  I  may  be  allowed  to  take  the  present  opportunity  of  raen- 
^ktioning,  that  a  theorem  lately  announced  by  him  to  the  Aca- 
demy, respecting  the  form  of  a  geodetic  line  which  passes 
I'      through  an   urabilic,   may  be  derived  geometrically  from  a 
theorem  discovered  by  Mr.  Michael  Roberts. 
*'  Mr. Roberts  has  shown  that  if  two  geodetic  lines  be  drawn 
from  the  interior  umbilics  of  a  line  of  curvature  of  an  ellip- 
•oid  to  the  same  point  on  the  curve,  the  product  of  the  tan- 
gents of  the  halves  of  the  angles  which  they  make  with  the 
«rc  of  the  principal  ellipse  joining  the  umbilics  is  constant. 

♦•Suppose  now  that  the  line  of  curvature  referred  to  inthe 
prece<ling  proposition  Is  a  principal  section  passing  through 
die  extremities  of  the  mean  axis.  Let  U  and  (7,  be  its  in- 
terior umbilics,  and  U\  U{  the  umbilics  diametrically  oppo- 
site. Geodetic  lines  drawn  from  U  and  U]  to  a  point  S9 
taken  anywhere  in  this  principal  section,  make  with  the  arc 
{/i  angles  SUUu  SUiUf  the  product  of  the  tangents  of 
'bo«e  halves  is  constant.     Prolong  either  of  these  geodetics 


288 


US  to  the  opposite  umbiltc  U'.  Then,  by  reason  of  the 
metry  of  the  surface,  we  shall  have  the  angle  S  U' U  eqmil 
to  SU\U',  and  supplemental  to  SUiU,  Consequently  the 
tangents  of  the  halves  of  SUUi  and  SlTUx  are  to  each 
other  in  a  constant  ratio.  From  this  it  appears  that  the  prirK 
cipal  ellipse  passing  through  the  umbtlics  is  a  coinzDon 
asymptot  to  all  the  geodetic  lines  which  pass  through  either 
umbiHc. 

<*  Though  the  umbilical  geodetics  are  thus  shown  to  be  in- 
finite spireSf  it  is  not  true  that  all  the  geodetics  on  the gurfaee 
of  an  ellipsoid  are  of  the  same  nature.  Besides  the 
which  coincide  with  the  principal  sections  of  the  surface,  thwT 
are  others  among  them  which  are  closed  curves.  An  exam- 
ple will  make  this  evident. 

^*  A  circular  disc,  with  a  regular  figure  of  an  even  num- 
ber of  sides  inscribed  in  it,  may  be  regarded  as  an  infinitely 
Battened  spheroid  of  revolution,  with  a  continuous  geod«!lic 
line  traced  upon  its  surface.  In  fact  a  closed  cord,  carried 
along  in  the  direction  of  the  sides  of  the  regular  figure,  and 
passing  over  at  each  angle  to  the  opposite  side  of  the  ditc, 
would  be  kept  stretched  round  it« 

**  I  hope  to  be  able,  before  long,  to  communicate  to  the 
Academy  a  series  of  remarkable  results  respecting  the  com- 
parison of  similar  geodetic  arcs,  at  which  I  have  arrived  by 
means  of  the  theorems  stated  in  the  beginning  of  the  present 
note.  1  expect  also,  by  the  translation  of  these  geometrical 
theorems  into  analytical  language,  to  obtain  some  new  rela- 
tions between  the  integrals,  to  the  consideration  of  which  we 
are  led  in  the  rectification  of  the  geodetic  lines  and  lines  of 
curvature  of  a  surface  of  the  second  order." 
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Rev.  William  Roberts  communicated  an  analytic  proof  of 
the  tlieorem  stated  by  Mr.  Graves,  and  made  some  observa- 
tions on  dilTerent  applications  of  the  formula  of  \f,  Lioariile, 
on  which  the  proof  depends. 
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*'  Tlic  tlicorem  which  Mr,  Graves  has  announced  results  in 
a  very  simple  maimer  from  a  formula  given  for  the  first  ttme, 
1  believe,  by  Mr  Haedekampe,  of  Hamrn^  in  the  twenty- 
fifth  volume  of  Crelle's  Journal,  page  180.  In  a  memoir 
published  in  the  twelfth  volume  of  the  Jouriud  de  Mathe- 
matique.s,  M.  Liouville  has  demonstrated  the  same  formula 
from  geometrical  considerations,  and  has  attached  a  very  ele- 
gant and  precise  signification  to  it.  As  the  theorem  in  qiies- 
lion,  regarded  under  this  point  of  view,  is  the  natural  extension 
lo  the  case  of  three  dimension'?  of  the  property  (discovered  by 
Mr.  Graves),  relating  to  the  excess  of  the  sum  of  the  tangents 
drawn  to  an  ellipse  from  a  point  upon  a  confocal  ellipse  over 
the  included  arc,  it  will  be  well  to  show  how  this  latter  pro- 
position may  be  established  by  the  method  to  which  I  allude. 
The  generalization  will  be  seen  to  follow  without  any  diffi- 
culty, 

"  Let  us  adopt  the  notation  of  elliptic  co-ordinates.  The 
(iiiferential  of  the  length  of  a  right  line  tangent  to  an  ellipse 
defined  by  the  equation  fi  =  a,  will  be 


where  2^  is  the  constant  distance  between  the  foci.  Now,  if 
we  remember  that  the  second  term  is  precisely  the  differential 
of  an  arc  of  this  ellipse,  and  if  we  fix  the  origin  of  the  v's  at  a 
point  (F)  on  the  ellipse,  it  is  clear  that  the  above  expression 
1^  will  be  equally  the  differential  of  the  mixtilineal  line,  com- 
l^fe  posed  of  an  elliptic  a:c,  one  of  whose  extremities  (P)  is  fixed, 
and  of  the  right  line  tangent  on  the  other  extremity.  Let  us 
naw  consider  a  pair  of  tangents  drawn  from  a  point  O  to  an 
ellipse,  and  let  /\  T  be  the  points  of  contact,  and  P,  Q  two 
fixed  points  on  the  ellipse.  Then  the  differential  of  the  mix- 
tilineal line  O  r+  TP  will  be 
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and  that,  of  the  niixtiliiieal  iine  O  T  ^  2*Q  will  be 

[ence,  O I V  OT^(TP^  TQ)  will  be  constant,  Udfi^O, 
that  is  to  say,  if  O  ctescribe  an  ellipse  confocal  with  the  given 


one. 


**  We  may  now  pass  to  the  consideration  of  the  analc^i 
theorem  for  the  dimensions.     The  differential  of  n  right  line, 
common  tangent  to  two  con  focal  surfaces  of  the  second  degrte, 

is  ill  elliptic  co-ordinates^,  fi,  v, 

A,  c  being  the  well-known  constants  in  this  system  of  co-or- 
dinates, and  o,  /3,  the  parameters  which  determine  the  two  sur- 
faces above  mentioned.  Let  one  of  them  be  defined  bv  the 
equation  p  =a,  and  the  sum  of  the  second  and  third  terms^  bi 
the  foregoing  expression,  will  be  the  differential  of  a  geodesic 
line  traced  upon  this  surface.  Hence,  the  expression  (a) 
may  be  regarded  as  the  differenlial  of  themixtilineal  line,  com- 
posed of  a  geodesic  line  (G)  upon  the  surface  p-a^  counted 
from  a  fixed  point,  and  of  the  linear  tangent  to  it  at  its  variable 
extremity.  And  if  we  consider  the  geodesic  line  (G*)  upon 
the  same  surface  for  which  the  coefficients  of  dfi  and  dv  ait 
of  opposite  signs  from  those  in  the  case  of  the  line  (G),  we 
may  easily  see  that  if  the  sum  of  two  arcs  of  the  lines  G  and 
G\  counted  from  fixed  points,  together  with  the  lengths  of 
the  tangents  applied  to  them  at  their  variable  extremities 
(which  obviously  intersect),  be  constant,  the  locus  of  their in« 
tersection  will  lie  in  a  surface  having  for  equation  dp^O^  that 
18  to  say,  a  surlace  con  focal  with  the  given  one.  The  same 
expression  (n)  leads^  with  equal  facility,  to  a  theorem  of  M. 
Chasles  respecting  lines  of  curvature.    In  order  to  obtain  this 
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theorem  it  will  be  necessary  to  eonsider  one  term  in  the  for- 
nmia^  which  will  be  the  differential  of  an  arc  of  a  line  of  cur- 
vature; just  as,  by  considering  two  conjointly,  we  were  led  to 
the  expression  for  the  length  ot'  a  geodesic  arc. 

*'  The  formula  of  M.  Liouville,  which  I  have  employed,  ad- 
mits of  being  interpreted  in  several  ways.  For  instance,  ana- 
lytically speaking,  it  gives  us  AbeFs  theorem  respecting  the 
comparison  of  ultra-elliptic  functions  of  the  Erst  class  and 
second  species ;  and,  regarded  under  this  point  of  view,  it  fur- 
nishes us  with  the  solution  of  the  following  problem  : 
I  "  '  Being  given  three  arcs  of  a  line  of  curvature  on  a  sur- 
face of  the  second  degree,  to  determine  two  others  dependent 
upon  them  algebraically,  so  that  the  sum  of  the  five  arcs,  taken 
with  their  proper  signs,  may  be  equal  to  a  right  line.' 

"  In  conclusion,  1  beg  to  disclaim  any  originality  in  the 
foregoing  communication.  Everything  which  I  have  advanced 
on  the  subject  is  implicitly  contained  in  the  very  elaborate 
memoir  of  my  friend  M*  Liouville." 


February  26th,  1849, 


REV.  HUMPHREY  LLOYD,  D.  D.,  President, 
in  the  Chair. 

On  the  recommendation  of  the  Council, 

It  was  resolved, — That  £100  be  placed  at  the  disposal 
of  the  Secretary  of  the  Academy,  for  the  purchase  of  Irish 
MSS.  at  the  Stowe  sale. 


'The  President  communicated  some  facts  respecting  the  re- 
markable atmospheric  wave  which  passed  over  Dublin  in  the 
le  of  the  present  month,  together  with  a  notice  of  the  more 
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considerable  barometric  oscillations  observed  at  T3ublin 
the  beginning  of  the  present  century. 

The  greater  barometric  oscillations  at  a  given  place  miy 
be  considered  as  the  effects  of  the  passage  of  large  atmospheric 
waves,  the  direction  and  velocity  of  which  can  be  traced  by  «- 
multaneous  observations  made  at  distant  stations,  TTibview, 
originally  propounded  by  Sir  John  Herschel,  has  been  con- 
firmed by  Mr.  Birt,  who  has  traced  with  much  care  andskilJtbe 
progress  of  some  very  remarkable  waves  over  Europe.  Mucbt 
however,  yet  remains  to  be  done  in  connexion  with  this  subject 
It  is  still  to  be  ascertaintd  to  which  of  the  two  great  classes  of 
waves  (waves  of  translation,  or  waves  of  oscillation),  the  grett 
aerial  waves  are  to  be  referred  ;  and  it  is  far  from  certain,  tliat 
the  dynamical  relation  between  the  molecular  movement  and 
the  phase  of  the  oscillation,  which  holds  in  the  known  formi 
of  waves,  will  explain  the  phenomena  of  the  dependence  af  die 
wind  upon  the  barometric  pressure* 

The  chief  iliilicuky  in  the  way  of  the  solution  of  (hefe 
questions  arises  from  the  fact,  that  the  aerial  disturbance  U  in 
general  the  compound  effect  of  the  passage  of  several  waves, 
moving  in  different  directions,  and  that  the  phenomena  are 
thus  interwoven  and  complicated.  It  is,  therefore,  importaaty 
with  a  view  to  the  disentanglement  of  their  laws,  that  thecaaei 
at  first  selected  for  examination  should  be,  as  far  as  potaible, 
free  from  this  complexity.  In  this  point  of  view,  the  greater 
barometric  oscillations,  in  which  the  principal  movement  ge- 
nerally predominates  over  the  subordinate,  are  especially  de* 
serving  of  attention  j  and  on  this  account,  as  well  as  its  very 
unusual  nature,  the  wave  of  the  present  month  seems  to  call 
for  the  especial  consideration  of  meteorologists*  Its  complete 
discussion  will,  of  course,  demand  the  comparison  of  observa> 
tions  at  several  stations;  meanwhile  the  following  facts  res- 
pecting it,  as  observed  at  Dublin,  are  given  as  a  contribution 
to  the  history  of  its  progress. 
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The  barometer  began  to  rise  at  Dublin  on  the  *28th  of 
anuary,  and  reached  a 


small 


the  foU^ 
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maxiinum  on  the  loiiowing  day. 
This  was  followed  by  a  slight  depression  on  the  forenoon  of  the 
30th,  after  which  the  transit  of  the  first  portion  of  the  wave 
commenced, — the  barometer  continuing  to  rise  (with  a  slight 
interruption)  from  this  epoch,  and  reaching  its  maximum  on 
the  morning  of  February  5.  The  mercury  then  descended  until 
the  morning  of  February  8,  when  the  trough  dividing  the  two 
portions  of  the  wave  passed.  It  then  began  to  ascend,  al- 
though not  continuously ;  and  on  the  10th  the  ascent  became 
very  rapid,  the  mercury  rising 0*6  inch  between  10  a.  M.  on  the 
10th  and  10  a.  m.  on  the  llth,  when  it  attained  the  extra- 
ordinary height  of  30*904  inches.  The  crest  of  the  wave 
passed  at  about  U  a.m.  The  descent  of  the  mercury  was 
more  gradual ;  it  reached  a  relative  minimum  on  the  morning 
of  the  13tb,  from  which  period,  until  the  passing  away  of  the 
wave,  there  were  three  minor  oscillations.  The  posterior 
slope  of  the  wave  passed  February  18  ;  and  after  a  small  but 
abrupt  rise  on  the  afternoon  of  the  following  day,  the  mercury 
fell  to  29*628  on  the  20tb. 

The  following  Table,  taken  from  the  registry  of  the  Mag- 
netical  Observatory,  gives  the  heights  of  the  barometer  at  10 
A  M.  and  10  P.  M,  during  the  passage  of  the  wave.  It  was 
accompanied  by  a  diagram. 

Observations  of  the  Barometer  during  the  passage  of  the  At' 
mospheric  fVave,  in  February,  1849. 
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ll  U  a  circumstance  deservi iig  of  notice,  tKat  the  Htrecdc 
of  the  wind  continued  nearly  unchanged  during^  the  «b< 
period  of  the  transit.  The  wind  wa«  from  between  W,  ar 
SW.  at  the  commencement,  and  continued  betw<fen  tbe 
same  points  (with  a  very  brief  interruption  on  Feb.  I)  uneil 
the  passage  of  the  crest  of  the  wave,  when  it  shifted  teiD| 
rarily  to  the  NW,  (Feb.  U,  12);  it  then  returned  to  Vf^ 
and  SW.,  and  so  continued  during  the  remainder  of  the 
sage.  There  was  a  high  gale  before  the  commencement 
the  transit  (Jan.  22-26);  and  another  (Feb.  19,  21, 
after  its  completion.  The  wind  was  also  high,  Febi 
7-10,  reaching  its  ma.\imum  February  9,  shortly  after  the 
passage  of  the  trough  dividing  the  two  portions  of  the  ware. 
During  the  passage  of  the  crest  it  was  calm. 

The  barometer  never  attained  so  great  a  height  since  the 
regular  series  of  meteorological  observations  commenced  (ten 
years  ago)  at  the  Magnetical  Observatory.  In  order  to  asoei^ 
tain  whether  so  great  a  pressure  had  been  observed  at  an  eaHier^ 
period,  Dr.  Lloyd  consulted  the  long  and  regular  series 
observations  kept  by  the  late  Dr.  Orpen,  and  presented  b) 
him  to  the  Academy,  It  appeared  from  this  examination  that 
within  the  last  forty-five  years^  the  barometer  only  once  at 
tained  an  equal  height.  This  took  place  in  January,  1825. 
may  not  be  uninteresting  to  meteorologists,  with  a  view  to  the 
questions  above  referred  to,  to  possess  a  record  of  the  epochs 
of  the  occurrence  of  the  greater  barometric  oscillations,  as  ob> 
served  at  Dublin.  Accordingly  the  following  Table  has  been 
prepared,  giving  the  list  of  days  from  1805  to  1848,  inclusive,  on 
which  the  mean  daily  height  of  the  barometer  exceeded  30*50_ 
inches,  together  with  the  observed  maxima.  The  observatioiW| 
from  1805  to  1838,  inclusive  (taken  from  Dr.  Orpen  s  register), 
Skte  uncorrected. 
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H   hist  of  Days  on  which  the  mean  Height  of  the  Barometer         ^^| 

exceeded  30  50  Inches^  with  the  observed  Maxima, 

D«Uj. 

Mu. 

Dftfce.                        Max, 

1805,  Sept.  28-30,    .  . 

30G0 

1834.  Dec.    10-26,    .  .  30-74 

^ 

Nov.  13-16.    .  . 

•70 

1835.  Jan.    2-6 

•80 

■ 

1807.  Jan.    1, 

•50 

Mur.  24-26,   .  . 

•80 

1^ 

Feb.  28^Mar.  I, 

•60 

Apr.  2-2,  23.  •  . 

•58 

1808,  Feb.  24-26,    .  , 

•70 

Dec.    22,  23,  .  . 

.62 

k 

18ia  Nov.  30,    .... 

•52 

1836.  Jan.   2, 

•58 

■ 

1817,  Nov.  19 

•58 

May    14-17.   .  . 

•64 

■ 

1818.  Apr.  2,  3, ...  . 

•53 

Dec.   31-Jan.  2, 

•70 

■ 

Dec.  28-Jan.  1, 

•76 

1837.  Jan.    15,    ...  . 

•54 

■ 

1820.  Jan.    9, 

•67 

Apr.  8 

•58 

■ 

1821.  Jan.    22,  23,  •  . 

•57 

Oct.    12-15,   .  . 

-70 

■ 

1822.   Feb,   27,    ,  .  ,  • 

•52 

Oct.    20,  2K  .  , 

•60 

p 

1824,  Jan.    15-17.   .  * 

•66 

1838.  Mar.  28,  29,  ,  . 

•60 

May   26,  27,  .  . 

•60 

Oct.    2,  3,    ... 

•60 

1 

1825.  Jan.    5-12,  .  .  . 

•93 

Dec,   8, 

•54 

■ 

Mar.  20,  21,  .  . 

•60 

1839,  Jan.    23,  24,  .  . 

•692 

■ 

1826.  Nov.  20,  21.  ,  . 

•58 

Apr.  9-11,.  .  . 

*690 

■ 

Dec,   27*  28.,  ,  . 

56 

Oct,    28.  .... 

•542 

■ 

1827.  Feb.   3-8,    ..  . 

65 

1810.  Feb.    26,  ...  , 

•598 

■ 

Aug,  2.3 

•51 

Mar.    2-10 

•761 

P 

Dec,   28 

•65 

Mar,   20,  21,  .  . 

•654 

1629.  May    25»  26.  .  . 

•58 

Oct     12,  13.  .  , 

•598 

Dec,    3 1 -.Jan,  3, 

•67 

Dec,    3, 

•694 

1830,  Mar.   26,  27,  .  . 

•53 

1841.  Jan.    21 

•562 

Oct.    6, 

•50 

Feb.    24,  25,  .  . 

•642 

183L  Jan,    7 

•57 

1842.  Jan.     7, 

•563 

Mar.  3l-Apr.  1, 

•63 

1843.  Sept.  23,  ...  . 

•614 

Dec.   27.  28,  .  , 

'54 

1845,  Apr.    16.  ...  . 

•535 

1832.  Feb.    10,   ,  -  .  . 

•59 

Oct.    22,  ...  . 

•553 

Apr.  4 

•50 

Dec.     12,  .... 

•552 

May    10,  ...  . 

•56 

1846.  Jan.     9, .  .  .  .  . 

•567 

Sept.  20,  21,  .  . 

•58 

Feb.    10 

•514 

Nov.  6, 

•52 

Mar.    11,  12,  .  . 

•615 

1833.  Jan.    3-8,    .  .  . 

•64 

Sept   12,  13,  .  . 

•521 

Jan.    23,  .... 

•52 

Dec.    30,  31,  .  . 

•585 

July  30 

•55 

1847.  Mar,    1-4,    ... 

•692 

1834.  Mar.    14-18,   .  . 

•60 

May    3UJune2, 

•559 

^ 

Apr.   3,  4.   ... 

58 

Nov.    17 

•585 

■ 

Mny    21^24,  .  - 

•57 

1848.  Jan.     11-13,  .  , 

•650 

p 

Oct.    26-29,  .  . 

•64 

Jan.    24,   ...  . 

*600 

I!  1 

Nov.   14-16,  .  . 

•64 

Not.   9-15. .  .  - 

•667 

1 

■ 

It  appears  from  an  examination  ot  thb  iist  tiiaC  ttie 
of  ma^ximum  frequency  of  unusually  hig;h  pressures  i*  in 
nuary,  and  that  of  the  minimum  in  July.     Tbi^  is  precisely 
what  mi^ht  have  been  expected^  the  former  period  bein^  that 
of  the  maximum  range  of  the  irregular  oscillations^  Aod  the 
latter  that  of  the  minimum. 

Of  the  barometric  oscillations  contained  io  this  list  thac 
are  some  which  deserve  particular  notice.  ^^H 

The  oscillation  of  Junuary»  1825,  is  (as  has  been  alrero^^ 
remarked)  the  most  considerable;  and  its  features  resemble, 
in  many  respects,  those  of  the  wave  of  the  present  roontli. 
The  barometer  began  to  rise  Dec.  27,  after  which  the  mercury 
executed  a  series  of  rapid  oscillatory  movements.  Ou  Jan,  4  it 
began  to  rise  continuously,  and  attained  the  height  of  30*93 
on  the  morning  of  Jan.  9.  The  subsequent  descent  was  gra- 
dual and  regular.  The  entire  wave  occupied  a  period  of 
twenty-two  days  in  its  passage.  During  the  minor  oe»cillatioD^ 
at  its  commencement,  the  wind  was  exceedingly  variable ;  it 
settled  in  the  NW.,  (January  1-4).  From  the  4th  to  the 
6th,  during  the  passage  of  a  minor  oscillation,  it  shifted  from 
NW.  through  E.  to  SE. ;  and  the  movement  continued  in 
the  same  direction  from  the  6th  to  the  9th»  during  the  jia«- 
sage  of  the  anterior  slope  of  the  great  wave,  when  it  com- 
pleted an  entire  gyration*  From  the  9th  to  the  1  Itb  the  wind 
continued  in  the  NW.,  and  then  retrograded  through  a  qua« 
drant  to  SW,  during  the  passage  of  the  posterior  slope.  Ic 
was  high  at  the  commencement  and  end,  and  calin  during 
the  passage  of  the  crest,  as  in  the  wave  of  the  present  month. 

The  oscillation  of  March,  1840,  is  the  next  in  maguitudc, 
as  respects  the  height  attained  ;  hut  is  much  the  roost  consi- 
derable of  any  recorded  in  the  duration  oi  the  oscillatjont 
which  embraced  a  period  of  forty-five  days  (February  15- 
April  1).  Owing  to  this  continuance  of  high  pressure,  the 
mean  pressure  for  the  month  of  Marck,  1840,  amounted  io 
30  383,  the  highest  monthly  mean  of  which  the  writer 
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BWAre.  This  wore  wa«  composed  of  seven  oscillations,  tbretr 
at  each  side  of  the  centra)  one  ;  and  the  barometric  curve  pre- 
sented a  very  symnietncal  character.  It  culminated  on  March 
9lh,  when  at  9  a.  m.  the  barometer  attained  the  height  of 
30*751  inches.  The  wind  was  easterly  during  the  uhole 
transit,  but  varied  very  irregularly  between  SE.  and  >3E. 

The  barometric  curve  of  March,  1847,  is  remarkable  for 
tta  regularity,  and  its  near  approach  to  symmetry.  The 
wave  commenced  its  passage  over  Dublin  Feb.  18,  cuU 
minated  March  2,  and  passed  off  March  15,  iu  transit  oc- 
cupying twenty-iive  days.  The  highest  pressure  (March 
^  7  t'.  M.)  was  30'(J92  inches.  The  central  portion  of  the 
curve  presenting  a  great  regularity  of  form,  and  predomina- 
ting greatly  over  the  minor  oscillations,  this  wave  seems  ad- 
mirably suited  to  the  examination  of  the  relation  between  the 
molecular  movement  of  the  air  and  the  pressure.  The  principal 
features  of  the  phenomenon  were  a  steady  wind  from  S£.  ( Feb. 
22-26),  preceding  the  ri^e  of  the  principal  oscillation.  This 
was  followed  (Feb.  28-March  6)  by  a  steady  wind  from  NE, 
ihiiiag  its  transit,  and  (March  7-^)  by  a  NW.  wind  after 
ica  passage.  The  oscillation  is  also  remarkable  for  a  retro- 
Ifrade  movement  of  the  wind  through  nearly  the  whole  com- 
pass. ITie  wave  commenced  and  ended  with  a  gale ;  the 
inleiksity  of  the  wind  increased  also  before  and  after  the  prin* 
dpal  oscillation. 

The  writer  concluded  by  some  remarks  upon  the  bearing 
of  tlje  facts  noticed  upon  the  theory  of  wave-propagation. 


The  following  notice  on  the  manufacture  of  sulphuric  acid, 
by  Professor  Edmund  Davy,  was  communicated  by  Professor 
Graves. 

*♦  My  attention  has  heen  for  some  time  directed  to  the  ooik 
mderation  and  ctamiimtion  of  the  ditferent  circumMtances  undar 
which  sulphuric  acid  may  be  formed  ;  as  by  the  use  of  ti^  ni- 
trates of  potash  or  soda,  and  nitric  acid  or  nitrous  acid  gas, 
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with  sulphur.  I  have  also  particularly  (iirecterFmy  attentioti 
to  the  agency  of  atmospheric  air  on  burning  sulphur,  and  a 
number  of  the  sulphurets;  and  the  action  of  oxygen  gas  on 
ftulphur  under  different  circumstances*  The  time  I  have  de- 
voted to  these  inquiries,  though  considerable,  has  not  Ixwi 
sufficient  to  complete  them :  but  as  1  can  only  pursue  the 
subject  at  short  intervals  of  leisure,  1  trust  I  shall  be  excused 
for  bringing  before  the  Academy  results,  which»  though  iiii« 
perfect,  appear  to  me  to  be  both  novel  and  important. 

*'  Sulphuric  acid,  from  its  vast  importance  to  our  arts  and 
manufactures,  has,  from  time  to  lime  (as  is  well  known),  en- 
gaged much  scientificattention.  Some  of  the  most  distinguished 
chemists  of  Europe  have  made  it  the  subject  of  elaborate  b- 
quiry  and  investigation  ;  yet  it  is  a  remarkable  fact,  that  they 
appear  to  me  to  have  overlooked  themannerin  which  it  is  formal 
under  different  circumstances ;  and  their  authority,  it  is  to  he 
feared,  checked  inquiry,  and  tended  to  confirm  and  perpetuate 
error.  It  is  a  received  opinion  that  sulphuric  acid  cannot  be 
made  directly  from  its  elements,  sulphur  and  oxygen,  hut  is  pro- 
duced by  causing  sulphurous^  acid  to  unite  with  an  additional 
equivalent  of  oxygen  in  contact  with  moisture  or  water.  That 
opinion,  however,  is  the  result  of  imperfect  observation,  and 
is  not  founded  in  fact.  Sulphuric  acid  may  be  made  with  £»- 
cility  from  its  elements,  under  different  circumstances.  Thu«, 
if  we  burn  sulphur  in  atmospheric  air  at  the  lowest  possible 
temperature,  in  contact  with  glass,  porcelain^  metals,  &e^ 
the  products  will  be  sulphurous  and  sulphuric  acids.  If  we 
burn  sulphur  in  air  at  higher  temperatures,  in  contact  with 
the  same  substances,  the  results  will  be  similar,  but  thequan* 
tity  of  sulphuric  acid  produced  will  be  greater  than  would  be 
formed  at  lower  degrees  of  heat, 

*^  Sulphurous  acid  is  considercil  to  be  the  sole  product 
arising  from  the  combustion  of  sulphur  in  dry  oxygen  grni^ 
or  atmospheric  air.  I  am  satisfied  this  is  not  the  fact.  1  have 
repeatedly  burned  sulphur  in  oxygen  g«s  under  difTerent  cir- 
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cumstances,  and  I  have  uniformly  obtained  sulpburous  and 
Bulpimric  acids.  I  will  not  refer  to  any  particular  expe- 
riments in  which  these  acids  were  produced  directly  from 
oxygen  gas  and  sulphur  in  a  dry  state,  as  I  am  desirous  of 
repeating  them  at  my  first  leisure,  under  more  favourable 
circumstances. 

**  I  have  repeatedly  found  that  by  burning  the  vapour 
of  sulphur  in  flasks  and  retorts,  under  circumstances  in  which 
it  would  be  difficult  to  admit  the  presence  of  any  appreciable 
quantity  of  water,  sulphuric  acid  as  well  as  sulphurous  acid 
is  copiously  produced. 

**  In  the  well-known  method  of  making  sulphurous  acid 
gas,  by  heating  a  mixture  of  sulphur  and  oxide  of  manganese, 
it  is  supposed  no  sulphuric  acid  is  formed.  This  is  a  mistake. 
Sulphate  of  manganese  is  produced^  together  with  a  ricE 
brown  pigment,  probably  the  sesquioxide.  This  sulphate  is 
employed  in  dyeing  and  calico  printing,  and  is  now  prepared 
by  more  complicated  processes.  In  experiments  with  the 
Saxon  and  other  varieties  of  manganese  and  sulphur,  1  have 
obtained  pure  sulphates  of  manganese.  And  this  method 
seems  to  offer  the  chemist  one  of  the  readiest  modus  of  obtain- 
ing the  compounds  of  manganese  in  a  state  of  purity,  and  of 
detecting  it  in  analyses. 

<*  The  application  of  the  foregoing  facts  to  the  manufac- 
ture of  sulphuric  acid  seems  obvious,  but  I  hope  in  a  subse- 
quent communication  to  bring  that  subject  before  the  Aca^ 
demy. 

'•  I  cannot  close  this  communication  without  acknowledg- 
ing the  assistance  1  received  in  my  experiments  from  my  in- 
telligent young  friend  and  pupil,  Mr.  George  Keogh,  and  my 
son,  Edmund  William  Davy." 


Mr.  Robert  Mallet  made  the   following  observations  on 
Mr*  Davy's  paper : 
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Mr.  Robert  Mallet  stated  that  about  sixteen  years  Ml 
gentleinan  named  Talbot  called  on  him,  and  mentioned  th< 
that  sulphur  burned  in  air  produced  both  sulpbanc  and 
phurous  acids,  which  he  proposed  to  take  advantage  of  in  3 
new  mode  of  manufacturing  the  sulphuric  acid  of  commc 

III  conjunction  with  this  gentleman,  Mr.  Mallet  exj 
a  good  deal  of  money  in  experiments  as  to  the  feasibilil 
the  proposed  method.  The  apparatus,  briefly,  consisted 
chamber  in  which  sulphur  could  be  burned  at  as  high  a 
perature  as  was  consistent  with  the  non-volatilization  of  mud 
of  it;  this  communicated  with  the  usual  lead  vitriol  chambei 
by  a  large  tube,  dipping  a  little  under  the  surface  of  the  w|^ 
therein.  By  means  of  a  powerful  air-pump,  or  fan,  a  partial^ 
cuum  was  now  produced  in  the  vitriol  chamber,  which  ca 
a  draught  through  the  chamber  in  which  the  sulphur 
burned,  the  gases  from  which,  bubbling  up  through  the 
in  the  vitriol  chamber,  were  in  part  condensed  in  the  wat 
Abundance  of  a  sour  liquor  was  obtained;  but  it 
found  that,  under  the  best  possible  conditions,  the  amoun 
sulphuric  acid  formed  was  so  very  small  in  proportion  to 
of  the  vast  volume  of  sulphurous  acid  generated,  and  whi 
was  all  wasted,  that  the  process  was  valueless. 

The  higher  the   temperature  at  which  the  sulphur 
burned,   the  greater  was  the  proportion  of  sulphuric 
formed ;  but  the  limit  to  this  was  found  to  be  such  a  draa 
through  the  apparatus  as  would  blow  out  the  feeble  flame^ 
the  burning  sulphur ;  anrl  at  this  point  the  per  centage  of  sul- 
phuric acid  was  so  small  that  Mr.  R.  Mallet  had  satisfied  h 
self  the  process  could  not  be  advantageously  adopted, 
communication  of  Professor  Davy  was  valuable,  as  pi 
upon  record  {he  believed  for  the  first  time)  a  foct  theorett 
passed  over  or  misstated  in  chemical  authors,  but  was 
likely  to  lead  to  a  manufacturing  improvement. 
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H  Dr.  Croker  King  made  the  following  communtcotlon  on 
"  the  adjustment  of  the  chordae  vocales  by  lUe  oblique  aryte- 
noid muscles ; 
H  "  Id  the  course  of  the  following  communication,  it  wili 
appear  that  a  peculiar  position  of  the  vocal  cords  t3  necessary 
for  the  production  of  a  distinct  intonation ;  and  that,  if  the  vocal 
cords  be  not  brought  into  this  favourable  position,  the  larynx 
will  cease  to  esecute  its  function  as  an  organ  of  voice. 

■  **  The  means  by  which  this  essential  adjustment  is  ejected 

has  been  a  matter  of  uncertainty  ifnd  doubt;  and  the  object  of 
this  communication  is  to  show  that  there  exists  in  the  human 
larynx  an  apparatus  of  great  efficiency,  which  is  capable  of  ex- 
ecuting the  desired  movement  with  accuracy  and  precision  ; 
and  that,  although  the  muscular  fibres  which  perform  this 
office  have  been  well  known  to  anatomists  and  physiologists, 
this  special  use  has  not  hitherto  been  assigned  to  them. 

**  The  term  larynx  has  been  applied  by  anatomists  to  a  cy- 
lindrical box,  which  surmounts  the  trachea  or  windpipe,  and 
B  contains  the  organ  of  voice.  The  box  is  formed  of  a  resisting 
material,  so  that  its  capacity  may  not  be  diminished  or  ob- 
literated by  the  collapse  or  falling  in  of  the  sides,  which,  were 
its  parietes  formed  of  a  flaccid  material,  would  inevitably  re- 
iult  from  an  effort  of  inspiration.  The  animal  structure  used 
is  named  cartilage,  and  there  are  several  distinct  pieces  of  this 
material  in  the  larynx  ;  they  arc  connected  to  each  other  so  ai» 
to  form  articulations  or  joints,  and,  appropriate  muscles  being 
assigned  to  them,  they  can  be  freely  moved  upon  each  other. 

I"  It  is  not  my  intention  to  occupy  the  time  of  the  Aca- 
demy by  entering  into  a  detailed  description  either  of  thelaryn* 
^eal  cartilages  or  muscles,  but  to  confine  myself  to  such  notice 
of  the  anatomical  features  of  the  larynx  as  is  absolutely  re- 
quired to  render  the  particular  object  of  this  communication 
intelligible. 
■  **  The  trachea  or  windpipe  is  surrounded  by  astron^r  ring  of 
cartilage  termed  the  cricoid,  which  serves  as  a  foundation  upon 
^  "which  the  superjacent  mechanism  is  erected.     Upon  the  upper 
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and  posterior  margin  of  this  cartilage  areseiited  two  gma]lfo]iil 
triangular  bodies,  named  the  arytenoid  cartilages,  and  the 
entire  h  embraced  and  protected  in  front  and  on  the  sides  hy 
a  large  shield-shaped  cartilage,  the  thyroid ;  in  this  manner 
the  skeleton  of  the  larynx  is  constructed. 

*'  The  base  of  each  arytenoid  is  concave  and  of  a  triangular 
figure,  with  two  of  the  angles  (the  anterior  and  external)  so  pro- 
longed as  to  represent  two  little  processes,  which  we  shall  desig- 
nate spurs;  the  external  spur  receives  the  insertion  of  two  mus- 
cles, and  from  the  anterior  spur  of  each  cartilage  there  passes 
forwards  a  remarkable  cord,  which  attaches  itself  in  front  to  the 
thyroid  cartilage.  The  cords  are  highly  elastic,  and  it  is  the 
varied  tension  and  vibrations  of  these,  the  vocal  cords,  which 
produce  the  several  intonations  that  admit  subsequently  of 
being  fashioned  into  those  articulate  sounds  of  which  language 
is  formed. 

**  The  interval  between  the  vocal  cords  and  the  inner 
margins  of  the  base  of  the  arytenoid  cartilages  is  named  the 
rima  or  chink  of  the  glottis,  which  in  a  state  of  repose  (none 
of  the  laryngeal  muscles  being  in  action)  is  of  the  form  of  the 
head  of  an  ancient  halbert;  and  markf  while  in  this  position, 
the  surfaces  of  the  cords  are  inclined /rowi  each  other,  and  the 
cords  are  in  a  state  of  relaxation.  A  column  of  air,  though 
even  propelled  with  force  through  the  rima,  under  these  cir- 
cumstances, does  not  produce  any  distinct  sound.  For  the 
production  of  an  intonation,  two  conditions  are  required, 
namely,  that  a  certain  amount  of  tension  be  communicated  to 
the  vocal  cords,  and,  above  all,  that  the  surfaces  of  the  vi- 
bruting  material  be  inclined  towards  each  other,  or,  at  all 
events,  that  their  planes  should  become  parallel  to  the  axis 
of  the  column  of  air  ascending  through  the  tube ;  for  the 
slightest  inclination  of  the  surfaces  from  this  axis  completely 
prevents  any  sonorous  vibration  from  being  produced.  In 
order  to  illustrate  this  fact  I  have  arranged  a  rough  expe- 
riment.   Here  are  two  tubes  closed  at  one  extremity,  with  the 
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exception  of  a  narrow  slit;  projecting  beyond  this  extremity 
of  each  of  the  tubes  are  two  pieces  of  wood,  so  fashioned  that 
when  this  piece  of  elastic  membrane  is  stretched  across  the 
extremity  of  one  tube,  the  surfaces  of  the  membrane  will 
diverge  slightly,  while^  if  the  same  membrane  be  extended 
across  the  other«  the  surfaces  will  be  parallel,  or  a  little  con- 
vergent. A  column  of  air,  as  you  may  perceive,  propelled 
through  the  former  tube,  will  only  produce  a  rustling  noise, 
but  in  the  case  of  the  latter  a  distinct  intonation  will  result. 

*Mt  has  been  already  stated  that  the  manner  in  which  this 
adjustment  of  the  vocal  cords,  so  necessary  for  the  production 
of  a  sonorous  vibration,  is  eflfected,  has  been  a  matter  of  contro* 
versy  and  of  doubt ;  the  most  generally  received  opinion  being 
that  it  is  accomplibhed  by  means  of  the  thyro-arytenoid  mus- 
cles ;  these  latter  are  attached  to  the  thyroid  cartilage  in  front, 
and  to  the  arytenoid  behind.     Now,   without  analysing  the 

on  of  these  muscles,  in  order  to  ascertain  how  far  their 
eeutractions  could  influence  the  parallel  condition  of  the 
cords,  it  may,  however,  be  stated,  that  inasmuch  as  the  mus- 
dei  and  cords  are  attached  to  the  same  cartilages,  the  action 
of  the  muscles  will  approximate  the  cartilages,  and  conse- 
quently relax  the  vocal  cords,  a  condition  incompatible  with 
the  production  of  high  notes  ^  so  that,  even  supposing  these 
moacles  to  be  capable  of  effecting  the  necessary  adjustment 
when  a  deep  note  is  produced,  they  could  not  be  used  in  the 
production  of  a  high  intonation,  a  certain  amount  of  tension 
of  the  vocal  cords  being,  under  these  circumstances,  required* 
The  thyro-arytenoid  is  a  most  important  muscle  of  the  larynx ; 
it  can,  in  a  marked  degree,  influence  the  condition  of  the  vocal 
cords,  and  is,  no  doubt,  called  into  action  every  moment,  io 
regulating  the  varied  and  constantly  changing  tent^on  of  the 
vocal  cords  ;  but  that  it  is  c^ipable  of  producing  the  required 
parallel  position  of  the  cords  cannot,  we  consider,  be  main- 
tainetl;  liesides,  it  would  constitute  an  anatomical  eccentricity 
that  a  motion  so  essential  to  the  function  of  the  larynx  that  the 
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or  interruption  of  it  would  be  &tliriidcfl 
total  loM  of  race, — it  would  appear.  At  least,  r&rj  unltltelT 
tiiat  this  motion  should  not  have  a  special  meehaaical  wt* 
rangement  constructed  for  its  pcrforraanee,  bat  that  this  iiii* 
portiint  office  should  be  delegated  to  a  muscle  havifi^  a  variety 
of  other  functions  to  fulfil. 

**  The  vocal  cords  are  attached,  as  was  before  stated,  to 
the  thyroid  cartilage  in  front,  to  the  antenor  spur  of  the 
arytenoid  behind  ;  but  the  arytenoid  being  smaller  and  by  ht 
more  moveable  than  the  thyroid  cartilage,  a  correct  koowietlfe 
of  the  motions  which  can  be  communicated  to  the  arytenoid 
curtilages  by  the  laryngeal  muscles  must  be  first  obtained, 
before  we  can  estimate  the  various  conditions  of  the  voal 
cords. 

*«  The  principal  motions  which  are  enjoyed  by  the  aryta- 
noid  cartilages  are  the  following : — they  can  be  drawn  fomraid, 
backward,  rotated  on  their  vertical  axis,  or  they  can  revolve 
tin  a  horizontal  axis  corresponding  to  the  direction  of  the  an- 
terior spurs.  The  effects  produced  on  the  vocal  cords  by  these 
motions  will  be  as  follows  :— the  forward  motion  will  rehutf 
and  the  backward  movement  will  stretch  the  vocal  cords; 
the  rotation  in  a  direction  outwards  on  the  vertical  axes  will 
•eparate,  and  the  rotation  inwards  will  approximate  the  vocal 
cords ;  the  rotation  on  the  horizontal  axes  inwards  and  out- 
wards will  cause  the  anterior  spur  to  revolve,  and  to  carry  with 
it  the  vocal  cord,  which  will  thus  alternately  incline  towards 
and  frurn  the  cord  of  the  opposite  side. 

'*  In  consequence  of  the  articular  surfaces  in  the  cricoid  car- 
tilugc,  for  the  accomtnodution  of  the  arytenoid,  being  formed 
more  on  the  external  than  the  internal  surface  of  the  cartilage, 
the  arytenoid  cartilages  are  not  seated  in  an  erect  position ; 
the  axes  of  the  cartilages  are  consequently  divergenti  so  that  i 
the  apices  are  separated  from  each  other  above  by  a  cooside*  f 
rable  interval ;  and  in  this  state,  which  is  that  of  repose  of  the 
organ,  the  planes  of  the  vocal  cords  also  diverge  frmn  eadi 
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Other.  Now,  the  parallel  position  of  the  cords  to  a  column  of 
air  ascending  throogh  the  trachea  admits  of  being  restored  by 
a  rotation  inwards  of  the  arytenoid  cartilages  on  their  horizon- 
tal axes,  which  motion  will  cause  the  outer  spur  of  the  arytenoid 
to  describe  an  arc  of  a  circle  in  a  direction  upwards,  and  the 
apex  to  describe  a  similar  motion  in  a  direction  inwards.  We 
shall  now  proceed  to  examine  the  apparatus  which  we  con- 
ceive to  be  capable  of  effecting  this  movement, 

**  The  concave  posterior  surfaces  of  the  arytenoid  car- 
tilages are  occupied  in  the  recent  state  by  a  muscle  called  the 
arytenoid  ;  the  fibres  of  this  muscle  pass  transversely  from  the 
outer  Q^ge  of  one  cartilage  to  a  similar  position  on  the  oppo- 
site, and  the  action  of  the  muscle  is  to  approximate  the  pos- 
terior internal  margins  of  the  arytenoid  cartilages,  and  to  se- 
parate the  anterior  spurs ;  or,  in  other  words,  to  rotate  the 
arytenoid  cartilages  on  their  vertical  axes  in  a  direction  out- 
wards. But,  in  addition  to  these  fibres,  there  are  others  which 
arc  usually  denominated  the  oblique  arytenoid  muscles  ;  it  is 
to  these  latter  that  1  wish  to  direct  your  especial  attention. 
The  arrangement  of  these  muscular  bands  is  as  follows : — one 
set  of  fibres  passes  from  the  apex  of  the  right  cartilage  to  the 
extreme  outer  angle  of  the  base  of  the  left,  and  another  band 
of  fibres  passes  in  a  similar  manner  from  the  apex  of  the  left 
to  the  base  of  the  right ;  the  two  bands  of  fibres  forming  a  cru- 
cial intersection  on  the  posterior  surfaces  of  the  arytcuoiti 
cartilages.  The  oblique  arytenoid  muscles,  being  thrown  into 
action,  produce  a  rotation  of  the  arytenoid  cartilages  on  their 
horizontal  axes  ;  their  apices  are  drawn  inwards  and  approx- 
imated, while  the  outer  margin  of  the  base  of  each  is  at  the 
same  time  elevated,  and  the  anterior  spurs  consequently  un- 
dergo a  rotation  inwards ;  the  vocal  cords  are  thus  brought  into 
the  desired  slate  of  parallelism,  and  so.  by  this  simple  ar- 
rangement, the  conditions  necessary  for  the  production  of  a 
ttODorous  vibration  arc  fulfilled. 

**  It  should  be  observed,  however,  that  ahhougb  the  ob- 
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Hque  arytenoid  muscles  appear  to  be  the  principal,  thej  ii 
not  the  tfo^€  agents  in  producing  the  desired  adjufttinent  of  th 
cords.  The  thyro-aryteootd,  under  certain  circunislaiioa 
may  assist,  and  also  the  crico-arytenotd  lateralis,  as  weU  i 
the  superior  fibres  of  the  transrerse  arytenoid  muscle. 

•*  The  general  form  of  lever  used  in  the  human  body  is 
lever  of  the  third  order,  with  the  muscular  insertion  so 
to  the  fulcrum^  that  power  is  altogether  sacrificed  to  veh 
but  in  the  instance  of  the  rotation  of  the  arytenoid 
upon  its  horizontal  ajtis,  a  bent  lever  of  the  first  order  is 
\%hich  there  is  a  great  augmentation  of  power.  The  exi 
of  tlio  vertical  arm  of  the  lever  is  at  the  apex,  and  of  the 
rixotttiil  arm  at  the  outer  angle  of  the  base  of  the  cartih 
but  those  two  points  correspond  precisely  to  the  attacl 
of  the  oblique  arytenoid  muscles;  and  it  may  be  fui 
stated  that  the  incidence  of  the  muscles  on  the  cartilage 
most  favourable,  so  that  in  this  particular  instance  thei 
scarcely  any  loss  of  muscular  power.  And  lastly,  it  maj 
observed,  that  if  we  do  not  assign  to  the  oblique  arytenS 
muscles  the  special  use  which  we  have  now  delegated  to  tl 
they  do  not  appear  capable  of  producing  any  other  motion 
could  not  have  been  equally  well,  or  indeed  more  efficii 
performed,  by  the  transverse  arytenoid  muscles." 


The  following  letter  from  Sir  William   R.  Hamilton 
read,  giving  some  general  expressions  of  theorems  relating 
surfaces,  obtained  by  his  method  of  quaternions : 

♦*  The  equation  of  a  curved  surface  being  put  under] 
farm 

/{p)  «  const, : 

while  its  tangent  plane  may  be  represented  by  the  equal 


or 


S .  t^dfi  =  0, 
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if  dp  be  the  vector  drawn  to  a  point  of  that  plane,  from  the 
point  of  contact ;  the  equation  of  an  osculating  surface  of  the 
second  order  (having  complete  contact  of  the  second  order 
11V ith  the  proposed  sur&ce  at  the  proposed  point)  may  be  thus 
written : 

(by  the  extension  of  Taylor's  series  to  quaternions) ;  or  thus, 

I,  Q^^S.vdp-^  S.dvdp, 

"  The  sphere,  which  osadates  in  a  given  direction,  may  he 
represented  by  the  equation 


0  =  2S-^  +  sJ:; 
Ap  dp 


where  A/>  is  a  chord  of  the  sphere,  drawn  from  the  point  of 

osculation^  and 

irfy  ^  S.dvdp     dy\p) 

dp         dp^        2dp^ 


scalar  function  of  the  versor  Udp,  which  determines  the 
direction  of  osculation.     Hence  the  important  formula; 


^dp^ 


Hrhere  <r  is  the  vector  of  the  centre  of  the  sphere  which  oscu- 
lates in  the  direction  answering  to  Vdp. 

"  By  combining  this  with  the  expression  formerly  given 
hf  ne  for  a  normal  to  the  ellipsoid,  namely 

(«•  -  I*)'  V  -  (l*  -f^  K*)  p  +  tpK  -^  Kph 

the  known  value  of  the  curvature  of  a  normal  section  of  that 
tufface  may  easily  be  obtained.  And  for  any  curved  surface, 
the  formula  will  be  found  to  give  easily  this  general  tlteorem, 
H-vphicb  was  perceived  by  me  in  1824;  that  if»  on  a  normal 
plane  upr,  which  is  drawn  through  n  given  normal  vo,  and 
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through  any  linear  element  rp'  of  the  surface,  we  project  ™| 
infinitely  near  normal  p'o',  which  ia  erected  to  the  same  sur- 
face at  the  end  of  the  element  pp'i  the  projection  of  the  near 
normal  will  cross  the  given  normal  in  the  centre  o  of  the  J 
sphere  which  osculates  to  the  given  surface  at  the  given  point 
1*,  in  the  direction  of  the  given  element  pp'. 
**  1  am  able  to  shew  that  the  formula 

dp 

which  follows  from  the  above,  for  determirnng  the  dire 

of  osculation  of  the  greatest  and  least  osculating*  spheres, 

agrees  with  my  formerly  published  formula, 

0  =  S ,  vdvdp^ 

for  the  directions  of  the  lines  of  curvature. 

*<  And  I  can  deduce  Gauss's  ^/enera/ properties  of  geodetic 
lines  by  showing  that  if  tn,  tj-i  be  the  two  extreme  values  of  the 
vector  ff,  then 


(/>  -  tri)  (/>  -  aa) 


measure  of  curvature  of  surface  = 


« 


Rxlt, 


where  d  answers  to  motion  along  a  normal  section,  and  £  to 
the  passage  from  one  near  (normal)  section  to  another  ;  while 
S,  T,  and  U,  are  the  characteristics  of  the  operations  of 
taking  the  scalar,  tensor,  and  versor  of  a  quaternion  :  and  the 
variation  hf  of  the  inclination  v  of  a  given  geodetic  line  to  % 
variable  normal  section,  obtained  by  pasbing  from  one  su 
section  to  a  near  one,  without  changing  the  geodetic  line^ 
expressed  by  the  analogous  formula, 

dTSp  .. 
Tdp' 


I 
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March  16th,  1849. 

REV.  HUMPHREY  LLOYD,  D.  D.,  President, 
in  tbe  Cbair. 

The  Secretary  of  the  Academy  read  the  following  Re- 
port: 

During  the  past  yeart  no  event  of  unusual  importance  has  oc^ 
curred  in  ihe  history  ut'  the  Academy.  The  interest  taken  by  the 
Members  in  the  welfare  of  the  Academy  continues  unabated,  and  is 
evinced  as  well  by  their  large  attendance  at  the  Meetings  as  by  the 
many  valuable  papers  contributed  to  our  Proceedings  and  to  the 
Transactions. 

Twenty-one  new  Members  have  been  elected  during  the  year 
now  closed  ;  and  the  Academy  have  also  elected  as  Honorary  Mem- 
bers, in  the  section  of  Antiquities,  the  Chevalier  Bunsen,  M.  Thom- 
•eo,  of  Copenhagen,  and  M.  Botta,  of  Paris, 

The  names  of  the  ordinary  Members  elected  during  the  year  are 
as  follow : 
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William  Armstrong,  Esq. 
Michiel  Barry,  Esq. 
Bev.  Joseph  Fitzgerald. 
Ber*  William  Graham. 
James  Christopher  Kenny,  Esq. 
Capt  W.  E,  D.  Broughton,  R.  E. 
VcQ,  Archdeacon  T.  P.  Magee, 

LL.D, 
Andrtw  Graham,  Esq. 
Viaoount  Dnngannon. 
John  Bell,  Esq. 


Rev,  James  Bewglass,  LL.  D* 

Rev.  Edward  Dillon, 

John  Carley,  Esq. 

Jonathan  Pim,  Esq, 

John  Purser,  Esq. 

John  L.  Rickards,  Esq.,  C.  E. 

Henry  Smith,  Esq.,  C.  E. 

Maurice  CoUes,  Esq. 

Rev.  John  Magrath,  LL.  D. 

Jeremiah  J.  Murphy,  Esq. 


William  Ogilby,  Esq. 

The  Academy  has  lost  by  death  during  the  past  year  the  follow* 
Honorary  Members: 

Jauks  Cowlbs  Paitchard,  Esq.,  M.  D.,  elected  1636. 

J.  J  A  coil  BsJiZKLit's,  elected  1829. 
Notices  of  these  eminent  individuals  having  ahready  appeared  in 
•cveral  literary  and  scienlLfic  journals,  it  is  not  neceisaiy  for  the 
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CouDCtI  to  pass  any  eulogium  on  men  so  well  known^  and 
memory  wiU  long  be  cherished  ia  the  world  of  letters* 

The  Academy  has  lost  four  ordinary  Members  during  the  past 
year,  three  of  whom  were  among  the  oldest  Members  of  this  Aca- 
demy* 

1,  The  Rev.  Giorge  Milleb,  D.  D.,  died  October  6,  1846, aU 
very  advanced  age,  having  retained  the  full  powers  of  his  actife 
mind  to  the  last.  Br,  Miller  was  fifty-eight  years  a  Member  of 
this  Academy,  having  been  elected  in  the  year  1790.  He  was  (or 
many  years  a  Member  of  Council,  and  one  of  our  Secretaries^  Hk 
name  is  well  known  in  English  literature  by  his  Philosophy  of  His^ 
tory  and  other  works.  Dr.  Miller  was  elected  a  Fellow  of  Trini^ 
College  in  1789;  he  retired  on  the  living  of  Derry vollan  in  1804, 
which  preferment  he  held,  in  conjunction  with  the  head  mastenhip 
of  the  school  of  Armagh,  to  the  day  of  his  death. 

2,  The  Right  Rev.  Samuel  Ktle,  D.D.,  died  May  18,  1848. 
He  was  elected  a  Member  of  the  Academy  in  1802,  has  served  fur 
many  years  in  the  Council,  and  filled  the  office  of  Secretary.  He 
was  also  a  distinguished  ornament  of  the  University,  having  been 
elected  a  Fellow  of  Trinity  College  in  1798  ;  and  having  been  sub- 
sequently for  many  years  Provost  of  that  College.  He  was  conse- 
crated Bishop  of  Cork  and  Boss  in  1831,  and  afterwards,  on  the 
death  of  Bishop  Brinkley,  was  translated  to  Clojme,  reUining  kii 
jurisdiction  over  the  former  dioceses,  according  to  the  provisions  of 
the  Act  of  Parliament  which  suppressed  the  temporalities  of  COik 
and  Ross.  ^^M 

3.  The  Right  Hon.  Maurice  Fitzgerald,  Knight  of  Kerry,  di^^ 
March  7,  1849.  He  was  another  of  our  oldest  surviving  Memben, 
having  been  elected  in  1796.  He  was  the  eldest  son  of  Robert, 
Knight  of  Kerry,  by  his  third  wife,  Catharine,  daughter  of  Lan- 
celot Sandes,  Esq.,  and  was  born  29th  December,  1774.  Mr,  Fitx- 
gerald  sat  as  representative  for  the  borough  of  Ardfert*  in  ibo  Irisll 
Purliament,  and  was  one  of  the  Members  appointed  by  the  Act  of 
Union  to  represent  the  county  of  Kerry  in  the  first  imperial  P«» 
lismenl  of  the  united  kingdom.  He  died  at  GUoJetiDi  umt  V»- 
kotia,  in  the  seventy-fifth  year  of  hts  age. 
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4.  Jambs  Thompson,  Esq,,  LU  D.,  of  Glasgow,  died  on  the  1 2th 
of  January  last.  He  has  been  a  Member  of  this  Academy  since  the 
year  1841,  but  is  well  known  from  the  many  valuable  elementary 
books  of  instruction  in  the  mathematical  sciences  which  he  has 
published  during  the  last  thirty  years.  Dr.  Thompson  was  con- 
nected with  the  Belfast  Institution  as  Professor  of  Mathematics  in 
the  College  department^  as  well  as  Master  of  the  Mathematical  and 
Mercantile  School^  since  the  opening  of  that  institution  in  1814.  In 
1832  he  removed  to  Glasgow,  having  been  elected  Professor  of  Ma- 
thematics to  that  University  at  the  close  of  the  preceding  year.  He 
died  in  the  sixty-third  year  of  his  age,  of  a  disease  which  appeared 
at  first  to  have  many  of  the  symptoms  of  the  cholera  then  pre* 
valent  at  Glasgow. 
H  During  the  academic  year  which  is  just  closed,  Medals  have 

™  been  awarded  by  the  Council  to  the  following  gentlemen,  for  their 
valuable  contributions  to  literature  and  science : 

^b  Sir  William  H.  Hamilton,  LL.  D. ; 

^^^^^^  The  Hev.  Samuel  Haughton,  F.  T.  C.  D. ; 

^^^^P^^  The  Hev.  Edward  Hincks,  D.  D. ;  and 

^^^^B  John  O'Dooovan,  Esq. 

H  The  President's  Address  on  the  delivery  of  the  Medals  to  these 
distinguished  Members  of  the  Academy  having  been  printed  in  the 
Proceedings  of  the  Academy,  it  is  unnecessary  for  the  Council,  in 
this  brief  summary  of  the  events  of  the  year,  to  recapitulate  the 
groimda  upon  which  this  well-merited  honour  was  conferred. 

The  Museum  has  received  some  important  additions,  of  which 
a  list  will  be  given  as  an  Appendix  to  this  volume ;  among  these 
may  be  noticed  the  following  : — The  Academy  are  indebted  to  the 
Sbfttinon  Commissioners  for  another  donation  of  great  interest. 
A  eollection  of  Ogham  stones,  from  Dingle,  presented  by  Mr.  Hitch- 
cock, is  also  a  donation  of  much  value.  Some  swords  and  other 
weapoDf,  believed  to  be  Danish,  which  were  found  at  Island  Bridge, 
have  also  been  presented  by  Mr,  Richard  Young. 

H  But  the  most  interesting  addition  made  to  the  Museum  has  been 
that  which  was  received  from  the  King  of  Denmark  and  the  Society 
of  Northern  Antiquaries  of  Copenhagen.  This  collection  consists  of 
aome  articles  of  great  interest^and  of  particular  importance  from  the 
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light  they  throw  on  the  history  of  the  aboriginal  inhabiUnts 
Denmark,  as  well  as  on  the  antiquities  which  bdong  to  the  pno4 
of  the  Danish  occupation  of  Ireland.  It  contains,  aUo»  some  ex- 
tremely beautiful  casts,  which,  for  the  purpose  of  compftrisoo,  are 
OB  valuable  to  the  student  as  the  original  objects. 

It  is  much  to  be  desired  that  a  closer  correspondence  could  be  es- 
tablished between  the  principal  Museums  of  national  antiquities  in 
Europe,  by  an  interchange  of  casts,  drawings,  and  descriptive  cata- 
logues. Nothing  would  have  a  greater  tendency  to  promote  antiqiu- 
rian  science,  and  to  establish  fixed  principles  from  which  in ferenca 
of  the  utmost  importance  respecting  the  migrations  and  enrly  hi*» 
tory  of  the  human  race  might  be  derived.  With  a  view  to  pro- 
mote this  object,  the  Council  have  already  formed  a  pictorial  Ca- 
talogue of  the  Museum,  and  they  have  long  been  desirous  to  preptre 
for  publication  a  descriptive  Catalogue.  They  have  the  gratification 
of  stating  now,  with  respect  to  the  latter  object,  that  Dr.  Petric  has 
kindly  undertaken  to  carry  out  their  views  by  compiling  a  short 
Catalogtie  of  the  most  important  articles  of  the  collection,  xncludiog 
especially  such  as  are  in  their  nature  unique,  and  such  as  are 
it^pes  of  a  class. 

The  same  gentleman  has  also  undertaken,  at  the  request  of  the 
Committee  of  Antiquities,  to  draw  up  a  detailed  account  of  the  ex- 
cavations of  the  ancient  tumulus  of  Dowth,  and  to  present  it  to  the 
Academy  in  the  form  of  a  Memoir,  with  a  view  to  its  publication  in 
thti  Transactions. 

The  Library,  during  the  past  year,  has  received  several  dona- 
tions, and  has  also  been  increased  by  a  few  purchases.  A  list  of 
both  will  be  given  in  the  Appendix  to  the  present  volume  of  tba 
Proceedings. 


It  was  rksolvbd, — That  the  Report  of  the  Council  b« 
adopted,  and  printed  in  the  Proceedings, 


The  Ballot  for  the  annual  election  having  closed^  (be  Scm^ 
tineers  reported  that  the  following  gentlemeD  were  elect4 
Officers  and  Council  for  the  ensuing  year : 

Prtsidetit, — liev,  Humphrey  Lloyd,  D.  D, 

Treasurer, — Robert  Ball,  Esq. 
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Secretary  to  the  Academy. —  Rev.  James  H.  Todd,  D.  D. 
Secretary  to  the  CounciL — ^Rev.  Charles  Graves,  A.  M* 
Secretary   of  Foreign    Correspondence,  —  Rev.  Samuel 
Butcher,  D.  D. 

Librarian, — Rev.  William  H*  Drum m on d,  D.  D. 
Clerk  and  Assistant  Librarian.-^E,dwnrd  Clibborn. 

Com  in  ittee  of  Sc  ience . 

Rev.  Franc  Sadleir,  D.  D*,  Provost;  James  Apjohn, 
M,  D.  ;  Robert  Ball,  Esq.;  Sir  Robert  Kane,  M.  D,  ; 
George  J.  AUman,  M.  D. ;  Sir  William  R.  Hamilton^  LL.D.; 
Rev.  Samuel  Haughtou^  A.M. 

Committee  of  Polite  Literature, 

The  Archbishop  of  Dublin  ;  Rev.  William  H.  Drum- 
mond,  D.  D.;  Rev.  Charles  W.  Wall,  D.  D.;  John  Anster, 
LL.  D;  Rev.  Charles  Graves,  A.  M.;  Rev.  Samuel  Butcher, 

r.D;  Rev.  Nicholas  J.  Halpin. 
Committee  of  Antiquities, 
George  Petrie,  LL.  D.»  R.  H.  A, ;  Rev.  James  H.  Todd, 
D.  D ;  J.  Huband  Smith,  A.  M. ;  Captain  Thomas  A.  Lar- 
com^R.  E. ;  F.  W.  Burton,  Esq.,  R,  IL  A.;  Samuel  Ferguson, 
Esq.;  Aquilla  Smith,  M.  D. 


I 
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The  President  then  appointed,  under  his  hand  and  seal, 
the  following  Vice-Presidents  : 

His  Grace  the  Archbishop  of  Dublin  ;  Rev.  Franc  Sadleir, 
D.  D.,  Provost  of  Trinity  College  ;  Rev.  Charles  W.  Wall, 
D.  D. ;  John  Anster,  LL.  D. 


The  following  paper  was  communicated  by  Dr.  Aldridge: 
**  In  the  year  1846,  it  was  stated   by   Dr.  Budge  that 
when  the  whites  of  eggs  were  treated  with  alcohol,  and  a  so- 
lution of  potaftsa  and  some  drops  of  a  solution  of  sulphate  of 
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copper  were  added  to  the  filtered  spirituous  liquid,  red  oxide 
of  copper  became  deposited  upon  the  application  of  heat;  and 
from  this  behaviour  he  inferred  the  probability  that  sugar  was 
a  constant  constituent  of  the  white  of  eggs.  Baron  Liebr^, 
however,  considered  that  this  reaction  only  showed  that  some 
deoxidizing  substance  was  removed  by  the  alcohol,  and  that, 
before  the  existence  of  sugar  in  the  white  of  eggs  could  be 
admitted  as  a  fact  in  science,  it  would  be  necessary  that  this 
substance  should  be  extracted  and  examined. 

"  I  have  now  to  announce  the  discovery  and  isolation  by 
tne  of  sugar,  identical  in  properties  with  that  obtained  Urom 
grapes,  in  the  white  of  the  egg  of  the  domestic  hen.  It  may 
be  obtained  by  beating  the  unboiled  whites  of  eggs  into  a 
smooth  pulp!  with  an  equal  bulk  of  rectified  spirits  of  wine, 
specific  gravity  0*850,  and  then  applying  heat;  when»  as  the 
mixture  is  approaching  the  balling  point  of  alcohol,  it  will 
suddenly  separate  into  two  portions,  the  coagulated  albumen 
and  the  spirit,  now  become  of  a  straw  colour.  By  straining 
and  strongly  pressing  the  albumen,  the  greater  part  of  the 
spirituous  liquid  can  be  obtained  distinct ;  and  this,  being  evai- 
porated  over  a  water  bath,  will  yield  a  succession  of  pellicles, 
transparent  and  gelatinous  in  appearance,  which,  according 
as  they  form,  will  have  to  be  removed  and  preserved.  The 
colour  of  these  pellicles,  at  first  pale  yellowish,  becomes 
deeper  as  the  evaporation  proceeds,  and  towards  the  end  be- 
comes reddish  brown.  When  one  of  the  pelliclesis  immersed 
for  a  short  time  in  strong  nitric  acid,  and  then  transferred  into 
water  of  ammonia,  it  changes  to  a  deep  orange  colour,  &  cha- 
racter in  which  it  agrees  with  albumen,  fibrine,  and  caseinc, 
although  it  differs  from  those  substances  in  having  been  ob- 
tained by  evaporation  from  a  spirituous  solution,  which  solu- 
tion is  not  preci pi  table  by  acids.  It  is  to  be  remarked  that 
the  spirituous  solution  is  strongly  alkaline.  The  various  pel- 
licles obtained  by  the  evaporation  of  the  spirituous  liquid  are 
subsequently  to  be  triturated  with  rectified  spirit,  then  boiled 
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attci  filtered.  The  filtered  liquid  is  colourless,  and  upon  being 
evaporated  to  the  consistence  olf  a  thick  syrup,  and  allowed  to 
eool^  deposits  whitish  grains  on  the  sides  and  bottom  of  the 
vessel.  These  grains,  and  the  syrup  from  \vhrch  they  depo- 
fiily  have  a  taste,  at  first  intensely  sweet,  but  rapidly  followed 
by  a  saline  after-taste.  A  little  of  the  syrup,  when  boiled 
with  an  equal  bulk  of  potash  water,  acquires  immediately  a 
deep  claret  colour.  Some  of  the  syrup  having  about  half  its 
bulk  of  potash  water  added  to  it,  and  then  a  little  hydrated 
oxide  of  copper,  the  latter  dissolves  with  the  production  of  a 
fine  red  colour;  but  after  being  exposed  for  some  time  to  the 
alr«  the  solution  decomposes,  and  a  precipitation  of  red  oxide 
of  copper  takes  place.  A  little  of  the  syrup  being  added  to 
water  of  potash,  in  which  hydrated  oxide  of  copper  was  dif- 
iiised  by  the  previous  addition  of  a  drop  or  two  of  solution  of 
sulphate  of  copper,  the  precipitate  immediately  redissolves, 
iind  upon  the  application  of  heat  red  oxide  of  copper  becomes 
precipitated.  From  these  properties  and  tests,  I  consider  that 
we  are  justified  in  concluding  that,  by  the  process  indicated, 
grape  sugar,  contaminated  with  certain  salts,  is  capable  of 
being  extracted  from  the  whites  of  eggs. 

**  The  usual  testa  for  grape  sugar  are  capable  of  affording 
very  marked  indications  with  the  white  of  egg,  although  some- 
what modified,  probably  from  the  presence  of  other  constitu- 
entj*  present  in  the  organ.  Thus,  Moore's  test  causes  the 
roduction  of  a  deep  amber  colour,  as  well  marked  as  with  the 
urine  in  most  cases  of  diabetes mellitus.  Capezzuoli  stest  affords 
beautiful  pink  solution,  which  gradually  decomposes,  and 
rows  down  a  broum  precipitate,  Tromsdorfs  test  furnishes  a 
deep  rf</ solution,  which  precipitates  brown  upon  being  boiled. 
Hie  cause  of  these  reactions  is  capable  of  being  removed  from 
tb«  albumen  of  the  white  of  e^g^  by  the  agency  of  alcohol* 
and  will  then  become  concentrated  in  the  alcoholic  extract. 

k"  I  was  desirous  of  ascertaining  whether  the  presence  of 
ir  in  the  white  of  egg  might  not  be  due  to  a  commencinfr 
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putrefaction  of  the  albumen  ;  but  I  have  found  as  manifest  iodi- 
cations  of  sugar  in  a  fresh  laid  egg  as  in  one  that  had  been 
kept  for  several  days/* 


April  9th,  1849. 

REV.  HUMPHREY  LLOYD,  D,  D.,  Presidbnt, 
in  the  Chair. 

Daniel  Brady,  M*  D. ;  Benjamin  Lee  Guinness,  Esq*; 
Henry  Kennedy,  M.  B.;  and  Hon.  Thomas  Vesey,  M.  ?♦? 
were  elected  members  of  the  Academy. 


Mr.  Donovan  read  a  paper  on  the  Preparation  of  Pbos- 
phorus. 

The  early  processes  of  Hellot.  Dolfuss,  Hcnckel,  Mar* 
graaf,  and  others,  were  first  commented  on,  and  their  disgust- 
ing, troublesome,  and  inefficient  nature  pointed  out. 

At  this  time  the  price  of  phosphorus  was  enormous.  Mr. 
Boyle  ir»dueed  a  chemist  to  adopt  a  new  method,  which  ena- 
bled him  to  produce  phosphorus  so  abundantly,  that  its  price 
fell  to  six  guineas  per  ounce.  At  present  it  may  be  purchased 
for  half  as  many  shillings. 

But  when  Gahn  discovered  that  the  earthy  part  of  bone 
consists  of  phosphate  of  lime,  a  more  abundant  source  of  phos- 
phorus was  made  known  to  chemists.  From  two  pounds 
bone  ashes,  Wiegleb  obtained  ten  drachms  and  a  half  of  ph^ 
pborus;  Dolfuss,  rather  less  than  five  drachms  ;  and  Pelletier 
sometimes  so  much  as  three  ounces. 

Observations  were  made  on  the  practical  difliculties, 
fects,  and  great  trouble  of  the  bonc-ush  process ;  and  reroi 
were  pointed  out.  It  was  shown  that  bones  are  procurable 
in  various  commercial  states,  viz.,  in  coarse  powder,  for  the 
purposes  of  agriculture;  burned  to  blackness  in  the  process  for 
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obtaining  carbonate  of  ammonia;  or  in  small  particles  from 
iJu-  lathe  of  the  bone  turner.  In  all  these  states  bones  afford 
phosphate  of  lime ;  but  there  are  other  sources,  the  most 
abundant  of  which  are  the  horns  of  certain  animals.  The  re- 
sult of  some  trials  was  stated,  from  which  it  appeared  that 
recent  sheep  bone  (the  leg),  when  burned  to  whiteness,  af- 
forded 38"7l  per  cent,  of  earthy  matter;  and  recent  ox-ribs, 
37 '14  per  cent.  In  neither  case  were  the  moisture  and  fatty 
matter  previously  withdrawn,  and  this  is  the  cause  of  the  di  (Te- 
rence between  these  estimates  and  those  tliat  have  been  hi- 
therto published.  With  regard  to  horn,  the  incineration  to 
whiteness  of  shavings  of  hartshorn  returned,  on  an  average  of 
many  trials,  62  per  cent,  of  phosphate  of  lime. 

These  different  forms  of  bone  and  horn  present  us  with 
phosphate  of  lime,  in  states  which  possess  different  ad  van - 
Ugejt;  some  hold  out  the  inducement  of  cheapness,  some  of 
facility  in  employing  them  ;  all  of  them  answer  the  purpose. 
Hartshoru  shavings,  beside  phosphate  of  lime,  contain  a  light, 
highly  nutritious,  and  most  agreeable  jelly,  which  has  found 
its  way  to  the  kitchen,  the  nursery,  and  the  sick  room,  and 
which  may  be  preserved  after  the  shavings  have  yielded  their 
earth. 

In  order  to  remove  the  animal  matter  from  the  earthy  por- 
tion of  bones,  the  process  of  calcination  is  resorted  to,  but 
this  is  uneconomical  and  troublesome.  It  is  bettor  and  easier 
to  withdraw  the  earthy  portion  from  the  animal  matter  by 
digestion  in  very  dilute  nitric  acid  ;  the  earthy  salts  will  be 
thus  diiiBolved  away,  and  the  cartilage  will  remain  unaltered. 
The  phosphoric  acid  may  be  withdrawn  from  the  solution  by 
means  of  a  salt  of  lead*  Chloride  of  lend  does  not  succeed, 
the  nitrate  will  not  be  more  successful,  but  the  acetate  answers 
|>erfectly.  The  cartilage  which  remains  may  be  converted  to 
a  variety  of  purposes,  as  for  making  glue  and  size. 

On  economical  grounds,  bones,  not  burned,  but  crufihed 
between  rollers  for  agricultural  purposes,  were  recommended 
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as  the  proper  source  from  which  phosphorus,  on  the  large 
«»ca1p,  is  to  be  procured.  On  the  small  scale,  shavings  of 
hartshorn  were  stated  to  be  more  convenient. 

Egtimates  were  then  given  of  the  quantities  of  the  ma- 
terials to  be  employed  under  various  circumstances,  with  their 
cost,  and  the  mode  of  manipulation.  Directions  were  givtin 
for  recovering  the  acetic  acid  disengaged  in  the  process,  and 
reconverting  it  into  acetate  of  lead  for  future  precipitations  of 
bone  solutions.  An  easy  method  of  drying  and  reducing  the 
volume  of  the  phosphate  of  lead  obtained  was  described.  The 
paper  concluded  with  two  formulae  for  obtaining  phosphorus, 
founded  on  the  facts  stated,  which  it  was  conceived  reduce  the 
trouble  and  cost  of  preparing  thut  article  to  the  lowest  scaJeof 
which  it  ia  susceptible. 


Mr*  H.  L.  Renny  read  a  paper  on  the  effects  of  moistur? 
as  aflfecting  the  barometric  measurement  of  heights. 

*'  Whereas  Dr.  A|jjohn  has  inserted  in  a  note  of  a  paper 
read  by  him  before  the  Academy,  and  published  in  vol.  ii,  of 
the  Proceedings  of  the  Academy  (1840-1844),  at  page  565, 
an  expression  for  the  correction  due  to  the  hygrometric  stale 
of  the  atmosphere,  in  the  formula  for  the  measurement  of 
heights  by  the  barometer,  which  expression,  as  the  note  staler, 
was  furnished  to  Dr.  Apjohn  by  myself,  1  hope  I  do  not  re^ 
quest  unnecessarily  the  attention  of  the  Academy  to  the  pro- 
cess by  which  I  obtained  the  said  formula. 

Letp  be  pressure,  I        .     , 

^,       ,      r  r  at  the  lower  Station. 

J  be  the  force  of  aqueous  vai>our,  J 

p'be  prcHsure,  I    .  .i 

^  ,      ,      ^  ^  J  at  the  upper  station. 

J^  be  the  force  of  aqueous  vapour,  j 

'    ,  %  at  any  station  what- 

w  be  pressure,  I  ^  .  r- .    . 

Fhe  the  force  of  aqueous  vapour,  (   «ver,,r and /-being, 

^    of  course,  variable, 
n  be  a  nutnber  extremely  great. 
S  be  a  quantity  indefinitely  smalt. 
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Let  r  he  ratio  of  a  geometric  series. 
B  J/be(=0  .  43494,  See.)  modulus  of  common  logarithms. 

^^^^    i;  be  hypothetic  distance  between  stations,  upon  suppo- 
^^^^  sition  that  the  atmosphere  be  perfectly  free  from 

^^^^  aqueous  vapour, 

^B         V  be  actual  distance  between  stations,  taking,  of  course, 
^L^  into  consideration  the  hygrometric  state  of  the  au 

^Hh  niosphere. 

^^Now  let  us  suppose  the  actual  distance  between  the  stations 

(=  r)  to  be  divided  into  an  extremely  great  number  of  equally 

^  thin  parts  or  strata,  then  -  =  actual  thickness  of  each  equalstra- 

^  lam  of  air;  also,  —  x is  the  general  expression  for  the  hy- 
pothetic thickness  of  any  stratum,  upon  supposition  that  the  at- 
^  mofiphere  be  perfectly  free  from  aqueous  vapour,* 
^  *^  Now,  adopting  a  notation  (similar  to  that  employed  for 
the  upper  station),  relative  to  the  pressure  and  force  of  va- 
pour, for  the  successive  strata  of  air,  descending  from  the 
upper  to  the  lower  station,  we  have  for  expression  of  the  hy- 
pothetic thicknesses  of  the  various  strata,  upon  supposition  that 
the  air  be  perfectly  dry. 


V     p 

—  X   } 

n       p 


^'  ^p  -f 

n        p 


n       p 


n        f 


&c. 


Now,  the  whole  being  equal  to  the  sum  of  its  parts, 

r  (-  the  hypothetic  distance  between  the  stations)  =  -  v^    / 


;  +  &c.  &c. 


^  tliat  i«i, 


n     I        p 


»  p  P  J 


n     I        p  p  p  p 

But  p\  p%  p**,  p*",  &C-,  form  a  geometric  series*  according  to 


•  Fid*  pftper  by  Dr.  Apjohn,  Proc«edings  Royfti  In«b  ArMl^my,  »oL  il 
p.  56^  i  or  p.  1(15,  lame  volume. 
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the  well-known  prindple-ofbaronietriciiieMiinuMiCs;  andb 
consulting  the  table  of  foroee  of  tqneoiu  Ymponry  in  the  ap 
pendiz  to  Turner's  Chemistry,^  1  find  that  the  fimes  of  fi 
pour  form  {quam  prosimt)  a  geometric  aeriec,  when  the  di 
grees  of  temperature  form  an  arithmetic  one.  Let  ns,  theidbn 
take  the  geometric  mean  of  the  forces  of  aqueous  vapour  at  th 
stations  »  V  if^f)*  <^<^  indicating  this  quantity  P",  and  instSH 
of  the  variable  forces  of  vapour  in  the  last  equation,  let  ■ 
employ  the  quantity  F  (which  will  be  practically  suflkientl] 
accurate  so  long  as  the  correction  for  the  temperature  of  the  air 
as  shown  by  the  detached  thermometers.  continttea»  as  at  pn 
Rent,  so  liable  to  error),  we  shall  change  our  fundamental  eqos 
lion,  as  given  above,  into^ 


■-•{1 

n    I 


F 


7+1 


rp  f*p  r*p  r^'^py 


n\  \p    rp    f*p    f*p  f^-^pj } 

Summing  the  geometric  series  of  the  right  hand  of  the  eqoa 
tion  last  obtained,  and  modifying  somewhat  the  rest  of  it,  W( 
have 


v  =  v 


\-F 


(A 


Butr"  -^ />'«=/};  eliminating  r  from  equation  (A),  by  means  o 
this  last  equation,  we  have 

Let  us  now  seek  the  limit  of  the  right  hand  side  of  equa 


*  Serenth  Edit.  pp.  1248^19. 
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lion  (B).     By  changing  (n)»  a  quantity  extremely  great,  into 
{n)f  a  quantity  indefinitefy  great,  we  Jiave  n=  («'-  l)  ;  also, 

-- — -  ^  L     Moreover,  p  beingf  less  than  p,  -  is  a  fraction,  and 

n -i  ^  o  '    ^ 

the  limitoff-J«'=  unity,  which  is  expressed  in  algebraic  lan- 
guage thus. 


consequently 

n\  il-  f-}'*^}  (when  we  take  its  limiu)^ii'(l  -nS)=«'S. 

Now,  whereas 


log 


It  " 


(f 


Jl/  (  T  +  ^  +  ^  +  &C 


3 

p 


riZ  = 


2     3 

log 


)■ 


P 

'g    8*    81 


.-  ■      /S    8*    81  v• 


n'S  = 


log.J 


M.3f(|.|4.&c.) 


Taking  limits,  by  omitting  S  and  its  powers  in  the  right  hand 
side  of  this  last  equation,  we  have  the  limit  of  «'S,  or 


{'-©"■} 


log.-. 
_  P 
M    ' 
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substituting  this  value  in  the  right  hand  side  of  equation  (B), 
also  simplifying  the  numerator,  we  have 


v^v 


1-F 


M 


therefore 


t7  X 


l-F 


"TT" 
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Modifying  the  right  hand  side  of  this  last  equation,  by  dividing 
each  term  by  the  coefficient  of  JP,  we  have 


5"«^' 


J__l 

I  1     P 


F, 


Let 


1     1      P 


P  p 


then  t/=tJ  X  ~ — —  ;  being  the  formula  given  in  note,  Proceed- 
ings of  Royal  Irish  Academy,  vol.  ii.  p.  565 ;  F  being  ^  {f^f)* 
or  the  geometric  mean  of  forces  of  aqueous  vapour. 


I 


N.  B. — The  approximate  expression  given  by  Dr.  Ap- 
John,*  viz., 

in  which  Dr.  Apjohn  employs  the  geometric  mean  of  pres- 
sures  minus  the  forces  of  aqueous  vapour,  ii»stead  of  P,  the 
more  correct  expression,  will  answer  very  well  indeed  for  hills 
only  1000  feet  high,  and  under  that  height.  In  fact,  for  bills  of 
such  height.  Dr.  Apjohn's  formula  is  astonishingly  close  to 
the  more  correct  expression.  But  for  hilts  2000  feet  high  and 
upwards,  Dr.  Apjohn's  approximate  formula  fails^  inasmuch  as 
the  error  varies  from  10  to  20  per  cent,  of  the  correction  due  to 
the  hygrometric  state  of  the  air.  Now,  as  Dr.  Apjohn  justly 
observeaf  that  the  correction  due  to  the  hygrometric  state  of 
ihe  air  amounts  to  at  least  30  feet  in  hills  2000  feet  high,  the 
error  of  his  formula  will  vary  from  3  to  6  feet,  according  to 
the  greater  or  smaller  quantity  of  watery  vapour  in  the  at- 
mosphere. Indeed  in  hills  of  1000  feet  high  and  less,  instead 
of  the  geometric  mean  of  pressures  minus  the  forces  of  aqueous 
vapour,  we  may  employ  the  arithmetic  mean  of  pressures 
with  perfect  practical  safety,  viz. : 


Px 


\{p^p)-i(f^f) 


V  X 


{p^p)-(j^fy 

N.  B. — The  formula  given  by  Mr.  Renny  to  Dr.  Apjohn, 
is  not  rigidly  or  mathematically  correct ;  because  Mr.  Renny^s 


*  Proceedings  Royal  Irish  Acmdemj,  vol  ii.  p.  563. 
t  Ibid.  ?ol.  a.  p.  5ft4. 


fuiidamefiial  equation,  * 

n    I  \p     rp     r*p     ry  r" ' '  pj     J 

supposes  that  the  hypothetic  thicknesses  of  the  strata  of  air  are 


equal,  which  is  not  true,  for  they  vary  as 


Considering, 


however,  that  until  the  law  of  variation  of  temperature  of  the 
atmosphere  between  the  stations  be  determinately  known 
(which  will,  perhaps,  never  take  place),  the  barometric  formula 
for  heights  can  only  be  approximate,  it  is  lawful  to  employ  the 
said  formula  as  closely  approximate,  until,  however,  a  more 
correct  one  be  obtained. 

The  mathematic  error  thus  noticed  escaped  Mr,  RennyV 
attention  when,  six  years  ago,  he  gave  the  formula  to  Dr,  Ap- 
john.  Mr.  Kenny  hopes,  at  no  distant  period,  to  obtain  a 
formula  absolutely  correct,  if  not  by  series,  by  the  iDt^ral 
calculus. 


m 


The  Secretary  of  Council  read  the  following  communis 
cation  from  Sir  William  Rowan  Hamilton,  on  an  equation 
of  the  ellipsoid, 

'*  A  remark  of  your*s,  recently  made,  respecting  the  form 
in  which  1  first  gave  to  the  Academy,  in  December,  1845,  an 
equation  of  the  ellipsoid  by  quaternions, — namely,  that  this 
form  involved  only  one  asymptote  of  the  focal  hyperbola, — 
has  induced  me  to  examine,  simplify,  and  extend,  since  I  last 
saw  you,  some  manuscript  results  of  mine  on  that  subject; 
and  the  following  new  form  of  the  equation,  which  seems  to 
meet  your  requisitions,  may,  perhaps,  be  shewn  to  the  Aok- 
demy  to-night.     This  new  form  is  the  following  : 


'^^^)='^-'' 


(I) 


"The  constant  vectors  ij  and  0  are  in  the  directions  of  the  two 
asymptotes  required ;  their  symbolic  sum,  n  -^  ^,  is  the  vector  of 
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an  umbilic  ;  their  diflFerence,  ii-B,  has  the  direction  of  acyclic 
normal ;  another  umbilicar  vector  being  in  the  direction  of 
the  sum  of  their  reciprocals,  »j*  +  ^',  and  anotiier  cyclic 
normal  in  the  direction  of  the  difference  of  those  reciprocals, 
ij'*  -  0  "^  The  lengths  of  the  semiaxes  of  the  ellipsoid  are  ex- 
pressed as  follows  : 

a^Tn  +  rS;  b  =  T{n-B);  r=T,,-T<?.  (2) 

*'  The  focal  ellipse  is  given  by  the  system  of  the  two  equa- 
tions 

S.pUi|  =  S.^U9;  (3) 

and 

TV.|^U„  =  2Sv'(t,0);  (4) 

where  TV  .pUij  may  be  changed  to  TV  ,p\Jd\  and  which 
represent  respectively  a  plane,  and  a  cylinder  of  revolution* 
Finally,  I  shall  just  add  what  seems  to  me  remarkable, — 
though  I  have  met  with  several  similar  results  in  my  unpub- 
lished researches, — ^that  the  focal  hyperbola  is  adequately  re- 
presented by  the  single  equation  following  : 

v.,p.v.pft-(v.,e)V  (6) 

In  the  same  note  to  the  Secretary,  it  was  requested  by 
Sir  Wlliam  R.  Hamilton  that  the  Academy  might  be  informed 
of  a  theorem  respecting  the  inscription  of  certain  gauche  poly- 
gons, in  surfaces  of  the  second  degree,  which  be  had  lately 
communicated  to  the  Council.  This  theorem  was  obtained 
by  the  method  of  quaternions,  and  included,  as  a  particular 
case,  the  following  :^ — *<  If  the  first,  second,  third,  and  fourth 
sides  of  a  gauche  nonagon,  inscribed  in  a  surface  of  the  second 
order,  be  respectively  parallel  to  the  fifth,  siscth,  seventh,  and 
eighth  sides  of  that  nonagon,  and  also  to  the  first,  second, 
third,  and  fourth  sides  of  a  gauche  quadrilateral,  inscribe^]  in 
the  same  surface  ;  then  the  plane  containing  the  first,  fifth,  and 
ninth  corners  of  the  nonagon  will  be  parallel  to  the  plane 
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which  touches  the  surface  at  the  first  corner  of  the  quaiiiv 

lateral/' 

More  generally  the  theorem  here  referred  to  shews  thai 
for  the  inscribed  quadrilateral  we  may  substitute  a  gai 
polygon  with  any  even  number,  2»,  of  sides  ;  and  for  die 
nagon,  another  gauche  polygon,  with  4«  -f  1  sides,  oonj 
with  that  polygon  of  2^  sides,  by  the  same  law  of  construction 
as  that  which  had  connected  the  nonagon  with  the  quadnift- 
teral ;  and  that  then  the  tangent  plane  to  the  surface  at  die 
first  corner  of  the  polygon  of  2n  sides,  will  be  parallel  to  the 
plane  through  the  first,  middle,  and  last  corners  (1,  2il^l 
4n+  \)  of  the  polygon  of  4»  ^  1  sides. 


The  Secretary  presented,  from  the  Rev,  W.  C,  AnnsI 

an  earthen  sepulchral  urn,  found  on  the  17  tb  of  March  lail, 
in  a  field,  part  of  Moydow  glebe,  county  Longford  ;  together 
with  the  jaw  bone  of  a  man  whose  skeleton  was  found  m 
the  urn.  He  abo  presented,  from  Mr.  R,  Hitchcock,  a 
stone-hammer,  used  by  miners,  and  found  near  Killarney* 

Several  donations  of  books  were  also  made  to  the  Libraryi 
which  will  be  found  noticed  in  the  Appendix. 

Thanks  were  returned  to  the  several  donors. 


April  23rd,  1849. 
SIR  WILLIAM  BETHAM  in  the  Chair. 

Dr»  Harvey  made  a  communication  respecting  the  nature  of 

the  Fructification  of  the  Rhodospermatous  Alga?. 

'*  In  the  Khodospermatous  Alg»,  or  Florideae,  the  fructifi- 
cation presents  itself  under  two  forms.  7'it'o  sorts  of  reproduc- 
tive bodies  are  produced  by  each  species  of  these  algae,  both 
sorts  equally  capable  of  germinating  into  a  new  plant,  both, 
therefore,  performing  the  functions  of  a  seed.     These  repro- 
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ductive  bodies  are  never  found  together  oti  the  same  indhndttal, 

H    hut  some  individuals  produce  one  kind  of  fruit,  some  the  other 

H  kind.     One  sort  is  called  a  spore  j  theothera  tetraspore^  be- 

H  cause  it  divides  at  maturity  into  four  parts  or  sporules, 

^■^  **  It  is  not  reasonable  to  regard  both  these  bodies  as  true 

^^^eetfs^  because  they  are  fornied  in  very  different  manners,  and 

because  it  is  against  the  analogy  of  the  rest   of  the  vegetable 

kingdom  to  admit  a  double  seminal  system.    Other  plants  have 

buto;te  kind  of  seed  proper  to  each  species.   But  other  plants 

»grow  either  from  seeds,  properly  so  called,  or  from  bulbs  or 
buds  formed  in  the  axils  of  their  leaves,  or  out  of  some  part  of 
their  cellular  system.  We  may  therefore  admit  a  similar  ex- 
planniion  of  the  double  fructification  of  Rliodosperms,  namely, 
that  one  of  their  fruits  is  the  artalogue  of  a  sced^  the  other  of 
a  bud;  and  nuch  is   the  usual  explanation  of  the  difficulty. 

I  But  there  will  still  remain  unanswered  the  question, — which 
sort  of  fruit  is  the  seed^  and  which  is  the  budf  In  flowering 
plants  nothing  would  be  more  ea<iy  than  to  answer  such  a 
query^  for  we  know  that  sends  are  otdy  formed  through  the 
action  of  stamens  and  pistils  in  special  assemblages  of  organs, 
called  flowers.  But  among  cryptogamic  plants  the  floral  or- 
gans appear  in  a  state  so  much  reduced,  or  they  are  so  much 
confounded  with  organs  of  nutrition,  that  it  is  often  diflicuU 

I  to  decide  upon  the  true  nature  of  the  several  parts.  And  in 
the  present  case  (of  the  Hhodosperms)  botanists  have,  at  diffe- 
rent times,  held  Ojipogitc  opinions  on  the  respective  value  of 
the  spare  and  the  tetrcutpore. 
**  Formerly  the  spore  was  regarded  as  the  Une  seed  (and 
called  "primary  fruit"), and  the  teiraspore  asa  propagulum  or 
bud  (and  called  "  secondary  fruit").  M.  Decaisne  originated  an 
opposite  hypothesis,  alleging  that  the  telrasjtore  was  the  true 

■  analogue  of  a  seed^hud  atiribuiifig  very  inferior  importance  to 
the  spore,  denying  its  reproductive  nature  in  «>ome  cases  iilto- 
gether,  and  in  none  admitting  it  to  rank  higlier  than  a  bud  or 
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propagulum.     This  view  has  been  adopted  by  Agardh,  ami 
tnuy  be  Lorisidered  the  notion  commonly  held  by  botanists, 

"  The  opposite  and  older  opinion  is  still  held  and  defended 
by  Areschoug^  an  nble  Swedish  aIgo]ogi8t,and,  in  this  countiT, 
by  Mr.  Thwaites,  of  Bristol,  a  most  expert  and  accotnplislied 
cry  ptogamie  botanist,  and  a  distinguished  physiologist,  Thtse 
autliors  considtr  that  as  the  spores  are  usually  formed  in  9p«dal 
organs  or  conc^pfac/^*,  accompanied  by  peculiar  transfomiatieni 
and  I  lie  growth  of  special  tissues,  and  as  the  ietraxpottM  an 
commonly  dispersed  through  the  substance  of  uomeUuDor^ 
phosed  branches,  i)\e  former  have  more  the  character  of^teM 
reproductive  bodies  than  the  latter,  and  shouM  therefore  be 
regarded  as  ihe  representatives  of  setd^,  Thb  remsoniiig  «tl 
upply  to  a  constdemble  number  of  cases«  tut  not  to  mil,  Ibril 
many  instances  we  find  teiraspcrts  formed  in  special 
ts  complex  in  structure  as  the  conceptacles  of  tlie 

^*  As  hx  as  I  am  concerned,  1  have  hitherto  besttated  to 
or  express  any  opinion  on  this  puziUng  matter, 
tlm  •vidcaee  was  pretty  nearly  balanced,  and  t^i 
irbicli  appear  dear  when  we  take  in  only  a  few 
art  OMisidenibly  weakened  when  ibe  whole  siib|ect 
4tr  ftview.     I  could  never  quite  gire  op  the 
IIm  ygr<,  fel»  in  mmxj  cbms,  I  was  forced  to 
Offaaaai^oa  of  tike  Ittraigparr.     And  there 
ItisdiScalt  to  say  wbetber  tlie  bodybea^porrora 
Oaoof  Umm  anoaMlies  ocean  mOtruilima^  in  wfcack 
havo  qoadnpaitiie  i|porr«  (or  Id/myarei) 

bidks  are,  by  tbw 
la  ibt  yarairf.Rihirjliiaia,  aadietlatbar 
bavvtW 
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the  claims  of  the  #pore  to  he  rcganieci,  at  Icait  ta  etrtauo  ge- 
nera, aa  the  analogue  of  the  Mtd;  tti4  my  preseot  object  is 
chiefly  to  place  on  reeord  a  ftlight  ovtiiiie  of  tk 
proposing^,  at  a  fotare  time,  to  retvn  to  tlie  snlijeet, 
it  in  the  detail  that  its  itDportanee  deKrvcs.  For» 
liivizt]  the  dbcusaion  of  tticfa  a  qneatioD  maj  at  first  sgfat  ap- 
pear, much  depends  on  ooriight  solution  of  iL  It  is  like  one 
of  the  first  steps  in  a  chain  of  itoeoniag,  tbe  wtoog  detenni- 
nation  of  which  will  nfiate  aJl  aofciegtBt  iBfereooes.  If  we 
have  incorrect  notions  respectiag  the  aiorpliologj  of 
vegetables,  all  cor  ideas  respecting  tbeoi  will  be  distorted^ 
'*  I  shall,  on  the  present  occasion,  confine  myself  to  to 
brief  remarks  on  the  deirelopment  of  the  firond  and  of  the 
ceptacular  fhut  in  the  welUknown  gemn  Poi^fipkomia.  If 
we  examine  a  young,  growing  specimen  of  any  species  of  this 
genus,  we  find  that  the  tips  of  all  its  brsDchcs  lerminate  in  a 
tuft  of  dichotomoos  fibres.  The  branch  toMiOH  of  a  number 
of  cells,  placetl  io  a  radiating  nonoer  like  the  spokes  of  a  wheel, 
round  a  central  cartty.  Towards  the  tips  of  the  brandies 
these  radiating  cells  are  gndoally  shorter,  aiMi  each  cell  of 
the  last  whorl  or  wheel  if  pfolosged  tolo  a  dichotomoos  fibre. 
This^^re  never  changes  its  diaracter  till  it  £dls  away,  but  the 
crells  (of  the  branch)  below  it  leitgtheo  and  grow  wide  till  they 
assume  their  proper  form  aad  size.  GrotMkt  therefore,  takes 
place  below  the  apical  fibre.  Such  is  the  case  in  the  primary 
branches.  When  a  iietr  lateral  branch  is  about  to  be  given 
off  from  a  primary  one,  a  diehoiooMMis  fibre,  similar  to  those 
at  tbe  apex  of  tbe  M  bfancli,  makes  its  appearance  opposite 
oiie  of  the  dtssepimeiiti  of  the  old  branch.  Under  this  fibre 
a  cellular  nocleosb^ns  to  be  formed,  which  increases  in  size, 
aod  takes  the  character  of  one  of  the  branches,  new  fibres  bctng^ 
developed  upon  it  as  it  acquires  complexity.  As  sodi  filnes 
are  constantly  met  with  on  all  the  grotcin^  apices  while  the 
frond  is  in  process  of  extension,  it  is  not  unnatural  to  suppose 
that  they  are  actively  concerned  in  the  development  they  or- 


company  ;  otherwise  why  should  they  be  formed  with  such 
regularity?  They  are  not  peculiar  to  one  species,  but  are 
found  on  the  young  fronds  of  all,  as  well  on  those  from  Cape 
Horn  and  New  IIoi!<iiHl^  as  on  the  common  species  of  our  owo 
coasts.  Similar  Bbres  are  found  on  the  young  parts  of  other 
algae,  especially  of  the  Sporochnoidets  and  DiclifotetF^  in  the 
former  of  which  they  are  evidently  very  essential  organs;  and 
I  am  ofopiniou  that  the  raonosiphonous  ramuH  oi  Polf/sipkonia 
hijssoides  and  \\^  allies,  and  of  all  the  Dasyfp^  are  organs  of  A 
similar  luiture,  but  iire  in  higher  development  in  those  plttnfis 
than  in  the  majority  o(  ihe  Poii/siphoni<p»  Imperfect  as  they 
seem  to  be,  I  am  inclined  to  regard  them  as  leaver,  or  the  ^n^ 
Jogues  of  those  organs, 

"  The  only  argument  that  occurs  to  me  why  we  should  not 
regard  these  fibres  as  acrogenous  leaves  is  founded  on  their 
minute  size  and  imperfect  development.  But  this  can  be  no 
valid  objection  to  their  analogical  character.  Even  among 
perfect  plants,  such  as  Exogens,  we  often  find  the  leaf  reduced 
to  a  minute  scale,  while  its  place  is  supplied  by  a  peculiar  fron- 
dose  development  of  stem,  as  in  the  Cacti,  and,  in  a  still  more 
striking  manner,  in  the  euphorbiaceous  genus  Xylophylla. 
In  this  latter  the  small  branches  are  flattened  and  green,  like 
leaves,  while  the  true  leaves  are  reduced  almost  to  simple 
fibres,  and  are  only  found  on  tlie  young  branches.  Compared 
with  the  organization  of  A'v/f>;j%//fir,  such  leaves  are  incompft> 
rably  less  perfect  than  the  fibres  oi  Pol j/siphonfiV,  as  compared 
with  the  organization  of  that  genus.  Imperfection  of  develop- 
meut  is,  therefore,  no  valid  objection  to  the  analogy  between 
the  apical  fibres  and  acrogenous  leaves;  and  if  this  analogy  be 
admitted,  we  establish  the  first  step  in  our  argument. 

<*  Wc  have  in  the  ne.tt  place  to  determine  the  morphologicoJ 
relation  of  the  ceramiduim  or  case  in  which  the  tuft  of  sporet 
is  contained.  This  spore-case  is,  in  all  the  RhodomcUtt  and 
ChondHecB^  simply  a  truncated  branch  of  the  frond  ;  a  branch 
divertetl  from  its  normal  character,  and  changed  into  an  ovttt# 


asi 
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or  pitcher-shaped  hollow  body,  pierced  at  the  apex,  and  con- 
taining a  tuft  of  spores*  Tliat  a  ceramidiuni  is  really  a  meta- 
morphosed branch  is  apparent  from  the  inspection  of  any  plant 
of  ibe  family;  no  phycologist  will  deny  the  assertion,  so  I  shall 
not  waste  the  Academy's  time  by  proving  it,  but  proceed  to 
inquire  what  metamorjthosis  has  taken  place, 

*'  The  ceramidiiim  makes  its  appearance,  as  a  young  branch 
does,  on  the  side  of  an  old  one  ;  or  it  is  formed  but  rarely  at 
ihe  apex  of  the  branch-  In  cither  case  it  is  at  first  a  little 
round  knob,  destitute  of  apical  fibres.  This  knob  gradually 
swells,  but  does  not  greatly  lengthen,  becomes  urceolate  or 
ovate,  and  is  finally  pierced  at  the  apex.  On  opening  it  we 
find  a  tuft  of  fibres,  with  tbeir  terminal  cells  converted  into 
pear-shaped  spores,  attached  to  a  cellular  placenta  at  the  base 
of  the  spore-case.  What  metamorphosis  have  we  here  ?  The 
lengthening  of  the  branch  is  stopped,  and  the  powers  of  life 
concentrated  on  the  elaboration  of  the  contents  of  the  cerami- 
dium.  The  placenta  at  the  base  of  the  ceramidium  is  evidently 
the  proper  apex  of  the  branch  ;  if  this  be  so,  the  walls  of  the 
ceramidium,  as  well  as  the  stalked  spores  within,  are  probably 
transformations  of  the  apical  fibres.  Or  we  may  suppose  an 
introversion  of  the  apex  to  take  place,  analogous  to  what  ap- 
pears to  occur  in  the  Fuci ;  or  that,  the  onward  growth  of  the 
branch  being  stopped,  owing  to  the  altered  condition  of  the 
apical  fibres  (the  cause  of  this  altered  condition  being  a  fertili- 
zation of  their  cells),  the  cellular  substance  continues  to  deve- 
lope  laleratly  for  a  time,  until  it  have  formed  the  walls  of  the 
concepiacle.  Whichever  hypothesis  we  adopt,  I  think  we  are 
warranted  in  regarding  the  tuft  ofspores  as  the  metamorphosed 
apical  fibres. 

**  I  have  already  endeavoured  to  show  the  probability  that 
the  apical  fibres  are  the  analogues  of  leaves.  If  this  be  admit-> 
t«d,  and  that  it  be  aUo  admitted  that  the  contents  of  the  cera- 
midiuni are  apical  fibres  diverted  to  another  purpose,  then  we 
shall  have  strong  analogical  evidence  in  favour  of  the  seminal 
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character  of  the  spores,  for  here  we  arrive  at  a  clear  resem- 
btance  to  the  metamorphosis  of  flowering  plants.  In  flowering 
plants  the  ^ower  is  a  truncated  branch,  and  all  its  parts  art 
metamorphoses  of  leaves  ;  this  flower  produces  seeds.  lo  the 
algae  of  wliich  we  speak,  the  ceramidiuin  (or  spore  case)  i»  a 
truncated  branch,  and  its  parts  are  modifications  of  the  apical 
fibres  or  supposed  leaves  ;  this  spore-case  produces  spores. 
Seeds  in  the  first  case,  and  spores  in  the  second,  are  thui 
formed,  so  far  as  we  can  perceive,  under  analogous  circum* 
stances.  It  is  therefore  not  unreasonable  to  infer  that  the 
bodies  so  formed  are  analogous  to  each  other.  The  same  can- 
not be  said  respecting  ietraspores.  One  step  in  the  analogy 
is,  however,  deficient.  We  know  in  what  manner  the  germt 
of  seeds  are  fertilized,  but  we  have  yet  to  learn  under  what 
circumstances  this  alteration  in  the  condition  of  spores  takes 
place,  whether  previous  to  the  growth  of  the  ceramidium^ 
when  the  spore  may  be  supposed  to  exist  under  the  form  of  a 
naked  ovule,  or  subsequent  to  the  formation  of  the  ceramidium, 
and  full  organization  of  the  spore.  I  am  not  prepared  with 
any  evidence  on  this  most  obscure  subject. 

**  1  shall  only  further  remark,  as  strengthening  the  analogy 
derived  from  the  metamorphosis  of  flowering  plants,  that  in 
Poij/siphoma  the  anlheridia  (or  supposed  stamens)  areformed, 
as  the  spores  appear  to  be,  by  a  metamorphosis  of  the  cells  of 
the  apical  fibres.  In  flowering  plants  we  know  that  stameiti 
and  pistils  are  merely  modifications  of  a  common  type,  alteretf 
for  a  special  purpose.  And  here  we  find  that  spore  and  anthe* 
ridium  have  a  common  origin,  each  in  the  apical  fibre;  but 
spores  are  produced  when  the  branch  is  metamorphosed  into  ft 
conceptacle,  and  antheridia  are  formed  on  the  fibres  of  the 
unchanged  branches,  and  developed  externally." 


Dr.  Allman,  in  confirmation  of  Dr.  Harvey*s  views, re ferreil 
to  the  fructification  the  Chanr^  whose  whorls  are  regarded  by 
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hirn  as  analogous  to  the  apical  fibres  of  PoIysiphoni(B^  described 
by  Dr.  Harvey, 


Rev.  Samuel  Haug^hton  communicated  to  the  Academy 
an  account  of  the  late  Professor  JMac  Cul]agh*s  lectures  on  the 
rotation  of  a  solid  body  round  a  fixed  point,  compiled  from  notes 
of  his  lectures. 


The  Secretary  read  a  paper  by  Mr.  Henry  Henessy,  **On 
the  InBuence  of  the  Earth's  figure  on  the  Distribution  of  Land 
and  Water  at  itA  Surface." 

**  In  a  paper,  read  before  the  Geological  Society  of  Dublin, 
on  the  Changes  of  the  Earth*s  Figure  and  Climate,  resulting 
from  causes  acting  at  its  surface,  the  author  endeavoured  to 
show  that  certain  phenomena,  which  in  some  quarters  were 
supposed  to  be  explicable  by  appealing  to  such  causes,  are 
not  at  all  capable  of  being  so  explained.     In  support  of  this 

H  conclusion  it  was  stated  that  if,  in  accordance  with  the  as- 
sumptions of  the  theory  considered  in  the  paper  alluded  to, 
the  earth  were  originally  a  solid  sphere,  and  if  the  ratio  of  its 
mean  equatorial  to  its  mean  polar  radius  continually  in- 
creased, the  area  of  dry  land  at  the  equator,  compared  to  its 
area  at  the  poles,  would  also  continually  increase. 

**  To  the  author  this  proposition  appeared  so  evident  that 
he  did  not  think  its  formal  proof  required  to  be  exhibited. 

H  As,  however,  it  subsequently  seemed  desirable  that  such  a 

Hproof  should  be  produced,  he  has  attempted  in  this  paper  to 

■fulfil  that  object. 

H  **  Besides  proving  the  proposition  in  question,  the  author 
l>etieves  that  he  has  arrived  at  a  new  result,   which  alone 

(would  support  the  views  he  advocated  in  the  paper  already 
iited. 
**  I.   If,  in  accordance  with  the  fundamental  assumptions 
of  the  theory  considered  in  the  paper  referred  to,  the  earth 
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were  originally  a  solid  sphere,  composed  of  concentric  sptieri- 
cal  strata  of  equal  density,  and  covered  with  the  water  which 
now  constitutes  its  seas  and  oceans,  it  is  evident  that  its  roti^ 
tion  would  tend  to  give  a  spheroidal  form  to  the  surface  of  the 
fluid.  If,  by  the  action  of  causes  at  the  surface  of  the  eartK, 
the  solid  sphere  became  gradually  an  oblate  spheroid,  the 
direction  of  the  resultant  of  the  forces  acting  on  a  particle  of 
the  fluid  at  its  surface  would  be  also  gradually  changed,  and 
consequently  the  form  of  the  surface.  The  distribution  of  the 
water  on  the  earth's  surface  might  thus  be  so  altered  as  to 
tend  in  some  regions  to  lay  bare  the  former  bed  of  the  ocean, 
and  in  others  to  submerge  the  dry  land.  The  following  io- 
vcstigation  shows  that  such  a  tendency  would  exist,  and, 
moreover,  that  it  would  be  such  as  to  establish  the  truth  of 
the  proposition  stated  in  the  foregoing  introductory  remarks. 

**  2.  As  the  causes  by  which  the  surface  of  the  earth  may 
have  acquired  a  spheroidal  form  are  assumed  to  act  only  at  its 
surface,  it  follows  that,  except  in  the  immediate  vicinity  of 
that  surface,  its  constitution  must  remain  unchanged.  It  will, 
therefore,  consist  of  a  sphere  composed  of  concentric  spherical 
strata  surrounded  by  a  solid  mass,  having  its  mean  density 
equal  to  that  of  the  surface  stratum  of  the  sphere,  and  in- 
cluded between  a  spherical  and  spheroidal  surface,  together 
with  the  fluid  mass  covering  the  latter.  The  surface  of  the 
fluid  being  spheroidal,  and  the  surface  bounding  the  exterior 
solid  mass  having  necessarily  a  small  ellipticity,  we  may  sup* 
pose  that  of  the  former  surface  small.  In  the  succeeding  inres-^ 
tigation  the  second  powers  of  these  ellipticities  shall  therefore 
be  neglected. 

**  The  forces  acting  on  a  particle  at  the  surface  of  the  fluid 
in  equilibrium  are : 

♦*  ( I .)  Attraction  of  the  solid  sphere  with  the  radius  a^  and 
mean  density  D, 

**  (2.)  Attraction  of  the  superficial  mass  with  the  density 
Du  bounded  inwardly  by  the  spherical  surface  with  the  rmdiiS9 
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a«,  and  outwardly  by  the  spheroidai  surAicc  witb  the  mean 
radius  ai. 

•♦  (3.)  Attraction  of  the  mass  of  fluid  bounded  inwardly  by 
the  spheroidal  surface  having  the  mean  radius  tii,  and  out* 
warclly  by  the  spheroidal  surface,  having  the  mean  radius  a, 

'*  (4.)  Centrifugal  force. 

**  If  Uq^  Uu  (/s,  &c.,  represent  such  functions  of  the  co- 
ordinates of  the  spheroid,  that  on  the  substitution  of  each 
successively  for  Ui  in  the  following  well-known  differential 
equation  it  will  be  satisfied, 


r 


J.sind 


dO 


smOde 


%m^9  du>^ 


dr* 


aiid  if  we  uae  the  notation  of  M.  de  Pontecoulant  forallqunn- 
titics  not  otherwise  specified,  we  shall  have,  for  the  functions 
on  which  the  torces  above  enumerated  depend,* 

(/o,  L^,  Fd,  Yif  being  omitted  by  the  properties  of  such 
functionStt  and  ai  being  a  small  quantity  depending  on  the 
ellipticity  of  tlie  spheroidal  surface  bounding  the  solid  mass. 
The  equation  of  equilibrium  of  the  fluid  surface  will  therefore 


*  Posit«co«l«iit,  Tb0ori»  Aoalytiquc  da  8jr«t«me  du  Monde.   lirre  v. 
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+  aia|3(Di>l)(|j!t7,  +  gu,  +  &c)} 

C  being  an  arbitrary  constant. 

But  r,  the  radius  of  the  surfiace  of  the  fluid,  >  a  (I  +  if), 
and  by  hypothesis  a  -  au  ai  -  0%^  are  small  quantities ;  hencei 
if  r  be  developed,  and  all  small  quantides  of  the  second  order 
be  neglected,  we  shall  have,  remembering  that  C  is  arbitrary, 

C=l^(l.f^(A-I).5(2)-2>0)  +  ii^. 
and 


AwDa^a 
3 

■y- 

-4»  (aa»  (J  y,+fy,+&c.) 

+  aia,»(£>,-l)at^,H 

ft;,H 

h&C.)| 

+  lyo»(co8»fl-i)-0. 

**  By  a  process  exactly  similar  to  that  performed  in  the  work 
referred  to,  and  remembering  the  assumption  of  the  theory,  I 
find  for  the  solid  spheroid,  L/s^O,  (74  =  0,  and  in  general 
Ui  =  0,  when  t  is  not  2,  and  ai  t/g  =  -  e\  (cos^tf  -  i)  f  «i  repre- 
senting the  ellipticity  of  the  spheroid.     Hence 

But  also 

y=y«+  ys+F4  +  ...  Fi. 

Hence,  comparing  terms  of  the  same  order  in  these  expres- 
sions, we  obtain 


y.= 
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y,  =  o,  Yi  =  o,...  y',  =  o, 

3oy,     (Z(Di 


-^ 


and,  therefore, 

r 


5D       \     5/> 


2(5i>-3) 


-^ei+j9)(co&«fl-J). 


I 


■°{'-r%T-3;''')<--«-i>}-  <') 

This  IS  an  expression  for  the  radius  of  a  spheroidal  surface  of 
revolution  having  the  elliplicity 

2(/i/>-3) 

'•  3.  If  the  difiVrence  between  theellipticities  of  the  spheroid 
bounding  the  fluid,  and  that  hounding  the  solid  mass^  be  re- 
presented by  e,  we  shall  have 


<  = 


2(5Z>-3) 


(c) 


This  expression  shows,  that  when  5D>^Du  e  will  decrease 
when  €i  increases.     In  the  actual  case  of  the  earlh  we  should 
■  have  D  -  2Di  nearly,  and  consequently 

Hi  cai 
W  t)e)r 


(bD  -  3) 


5q 


f  cannot  be  negative,  and  if  it  become  aero,  €\  -  -^.  But  q 
being  the  ratio  of  centrifugal  force  to  gravity  at  the  equator, 
and,  therefore,  its  value  being  — —,  we  should  have  the  ellip- 
ticity  finally  attained  by  the  earth,  from  the  action  of  super- 


ficial causes,  equal  to 


404,ti 


This  quantity  is,  however,  loo 


snaall  to  be  admissible,  and,  consequently,  the  above  result 


alone  fornishcs  a  coodiisiTe  aigUMBt  i^^aiiiit  the  llieoiy  eoo- 
wlcfed. 

**  II  manifietd  J  feUowi,  fioM  Che  Tsloe  wUdi  has  been  fMind 
fori,  that  if  ei  were  small,  the  waten  would  tend  to  aocnmo- 
late  aboat  the  equatorial  regions;  andi^  on  the  contrary,  ti 
were  large,  they  would  tend  to  accmnnlate  aboat  the  pdar 
regions.  If,  therefore,  from  any  soperficial  canses,  the  earth*! 
figure  became  gradually  more  oblate,  the  extent  of  polar  dry 
land  would  gradually  tend  to  lessen,  while  that  of  the  equato- 
rial regions  would  at  the  same  time  tend  to  increase.  The 
truth  of  our  fundamental  proposition  cannot,  therefore,  admit 
of  any  further  doubt. 

"  4.  It  may  be  usefol  to  gire  still  greater  force  to  these 
conclusions  by  some  additional  conttderations.  With  the  sup- 
posed original  spherical  figure  of  the  earth,  the  circumambieDt 
fluid  would,  as  already  remarked,  assume,  by  the  action  of 
centrifugal  force,  a  spheroidal  form.  The  fluid  would  thus 
tend  to  accumulate  towards  the  equator,  and  to  recede  from 
the  poles.  Circumpolar  continents  might  thus  be  formed,  with 
a  great  equatorial  ocean  between  them.  Some  of  the  fore- 
going expressions  will  assist  in  determining  the  conditions  of 
the  existence  of  such  continents. 

<^  Let  01  represent  the  complement  of  the  latitude  at  the 
parallel  bounding  a  circumpolar  continent  on  the  surface  of 
the  primitive  sphere,  then  the  area  of  this  continent  will  be 

J(l-co80i), 

the  area  of  the  sphere  being  unity.  But  at  that  parallel  r  =  au 
and,  therefore, 

«•="  0-2(1^)  <''«''<'-*>> 
making  ej  =  0  in  (b).     Hence 
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Let  ^  represent  the  present  mean  depth  of  the  sea;  L  and  W 
the  areas  of  dry  land  and  water>  as  determined  by  observjitiou  ; 
then  as  a-  a\\%  evidently  the  mean  depth  of  tiie  fluid  covering 
Hthe  sphere  supposed  at  rest, 


s 


COS0] 


JU^    2S(5/>-3) 


bqDa 


By  observation, 


I 


D-6.5, 


266 
734' 


"  If,  as  is  generally  supposed,  the  mean  depth  of  the  sea 

be  proportional  to  the  mean  height  of  the  land  above  its  sur- 
face in  the  relation  of  thcnr  respective  areas,  the  greatest  value 

S  1 

which  can  be  attributed  to  -  would  be  -7:^-;— ,  ora  mile  nearly. 

a  40D0  ^ 

I  Then 
fl       a/(l     24.5  X  289  y734\       _.,^^^         , 
cosf».  ^y/[^^  ____J  .  .604083  nearly. 

In  this  case,  therefore,  the  area  of  each  cireum  polar  continent 

would  be  a  Iktle  more  than  a  sixth  of  the  area  of  the  entire 

8  I 

•urfiu^e.     If  -  =  >t;.  ■  ",  or  if  the  mean  depth  of  the  ocean 

Hivere  7.055  miles,  no  circumpolar  continents  would  exist.  All 
authorities,  however,  appear  to  concur  in  thinking  that  so 
great  a  mean  depth  cannot  be  attributed  to  the  occ-an,  but,  on 
the  contrary,  that  it  must  be,  at  most,  some  small  fraction  of 
the  earth's  elliplieity.  It  follows  that  if  the  earth  were  origi- 
nally spherical,  two  great  circumpolar  continents,  with  an  in- 
termediate equatorial  ocean,  should  necessarily  exii^t.  If,  in 
accordance  with  the  assumptions  of  the  theory,  the  forces 
tending  to  transport  water  towards  the  equator  were  more 
effective  than  those  tending  to  transport  matter  towards  the 
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poles,  the  areas  of  the  clrcumpolar  continents  would  b«  coi 
nuafly  lesBeniiig,  and  sti  the  same  time  the  eutire  mass  w< 
tend  to  assume  the  figure  of  an  oblate  spheroid.  Hence,  if 
any  land  should  exist  at  the  equatorial  regions  due  io  iWiM 
irregularities  in  the  earth's  surface,  the  ratio  of  its  area  to  ttJP 
of  the  circumpolar  land  would,  up  to  a  certain  limit,  be  con- 
tinually increasing.  This  conclusion  19  confirmed  by  that  at 
which  Playfair  has  arrived  in  his  Illustrations  of  the  Huttooif 
Theory,*  although  we  cannot  implicitly  confide  in  the  accV 
racy  of  bis  numerical  results,  as  he  has  not  exhibited  the 
cessive  steps  of  his  investigation," 


Mr.  Donovan  read  the  first  part  of  a  paper  **  On  the 
versal  Vitality  of  Matter,  and  its  Exaltation  into  animal 
vegetable  Life." 

The  opinions  of  the  ancient  philosophers  on  this  subj 
were  referred  to,  and  it  was  shown  that  the  vitality  of  dij 
was  maintained  as  a  fundamental  principle  in  the  most 
brated  of  the  schools  of  antiquity,  and  that  it  has  been  a< 
dited  by  many  in  modern  times.  The  author  then  explaii 
that  he  was  far  from  attributing  to  matter  any  vitality  of  the 
kind  possessed  by  animals  or  even  vegetables ;  and  showed 
that  it  is  possible  to  conceive  the  existence  of  some  of  thcpfl 
perties  of  life  in  matter,  along  with  a  capability  of  conjunctiSI 
with  others^  when  circumstances  favourable  to  such  a  change 
are  present.  Examples  of  this  kind  were  given*  Headduceil 
instances  in  which,  by  the  successive  abstraction  ofpropertiil 
vitality  of  the  most  exalted  character  was  gradually  degraoH 
to  the  lowi'st  kind  of  inorganic  life.  Abstracting  from 
consideration  of  an  immortal  spirit  which  belongs  to  man  ah 
it  was  shown  that  life  and  death  are  merely  relative;  that  ml 
properties  of  life  are  discoverable  in  death  ;  that  life  ma] 
simulated  by  death,  and  death  by  life  ;  and  processes  were^ 


•  Work*,  vol.  "S.  p.  480* 
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ferreci  to,  in  which  matter  generally  considered  inanimate 
assuines  addieionul  properties  and  becomes  alive.  Many  argu- 
ments Mere  then  brought  forward  to  show  that  organic  lite  is 
the  result  of  exalting  inorgantc  life  by  combtnatton  of  elemen- 
tary properties. 


The  following  citract  of  a  letter  from  Sir  William  Rowan 
Hamilton  to  the  Rev.  Charles  Graves  was  read  to  the  Aca- 
.demy  : 

*'  If  I  had  been  more  at  leiiiure  when  last  writing,  I  should 
have  remarked  that  besides  the  construction 
of  the  ellipsoid  by  the  two  sliding  sphereg^ 
wbichf  in  fact,  ted  me  last  summer  to  an 
equation  nearly  the  same  as  that  lately  sub- 
mitted to  the  Academy,  a  simple  interpreta-  i^ 
tion  may  be  given  to  the  equation, 


T^fc^of*^^-"''  (') 


which  may  also  be  thus  written. 


^M  "  At  an  umbilic  u,  draw  a  tangent  tuv  to  the  focal  hy- 
perbola, meeting  the  asymptotes  in  t  and  v  ;  then  I  can 
shew  geomelrically^  as  also  in  other  ways, — what,  indeed,  is 
likely  enough  to  be  known, — that  the  sides  of  the  triangle 

NTAV  are,  as  respects  their  kngtlis, 
■  Av  «  a  +  c ;  AT  =  a  -  c ;  TV  «  26.  (3) 

Now  my  i|  and  B  are  precisely  the  halves  of  the  side«»  av  and 

of  this  triangle  ;  or  they  are  the  two  co-ordinates  of  the 

minlic  r,  referred  to  the  two  tisymptotes,   when  directions 

well  AS  lengths  are  attended  to.     This  explains  several  of 

my  furmulae,  and  accounts  for  the  remarkable  circumstance 


^"^ 
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tliat  we  can  pass  to  a  confocal  surface^  by  changing  tf  and  fl  t« 

i'^  ^  and  /0  respectively,  where  ^  is  a  scalar 
"  Agiiiii  we  have,  identically, 


pn 


pi  +  pa; 


(<) 


if  for  conciseness  we  write 

p,  =  (.,-0)->S.(,-OV;  (5) 

p,=v.  („-<»)-' v.(,  +  e)p.  (6) 

But  Pi  is  the  perpendteular  from  the  centre  \  of  the  ellipsoid 
on  the  plane  of  a  circular  section,  through  the  extremity  of 
any  sector  or  semidtameter  px  and  fn  may  be  shewn  (by  a 
process  similar  to  that  which  I  used  to  express  Mac  Cullagb^ 
mode  of  generation)  to  be  a  radius  of  that  circular  section^ 
multiplied  by  the  scalar  coefficient  S .  (i|-0)~  ^  (i|  +  6)»  which 
is  equal  to 

If,  then,  from  the  foot  of  the  perpendicular  let  fall,  a4  above, 
on  the  plane  of  a  circular  section,  we  draw  a  right  line  in  that 
plane,  which  bears  to  the  radius  of  that  section  the  constant 
ratio  of  the  rectangle  {ac)  under  the  two  extreme  semlaxei  lo 
the  square  {[*-)  of  the  mean  seraiaxis  of  the  ellipsoid,  the  equa- 
tion (2)  expresses  that  the  line  so  drawn  will  terminate  on  a 

spheric  surface,  which  has  its  centre  at  the  centre  of  theellip* 

etc 
Boid,  and  has  its  radius  =y  ;  this  last  being  the  value  of  the 

second  member  of  that  equation  (2).  And,  in  fact,  it  is  not 
difficult  to  prove  geometrically  that  this  construction  conducts 
to  this  spheric  locus,  namely,  to  the  sphere  concentric  wilh 
the  ellipsoid,  which  touches  at  once  the  four  umbilicar  tangent 
planes/' 


The  Rev,  Charles  Graves  communicated  the  folio winf 
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theorems  relating^  to  the  principal  circular  sections  of  a  cen- 
tral surface  of  the  second  order,  and  the  sphero-conics  traced 
upon  it. 

In  a  central  surface  of  the  second  order  ^  the  arc  of  a  prin- 
cipal section  P,  included  between  the  two  principal  circular 
sections  C,  C,  is  bisected  at  the  point  t,  tvhere  it  touches  a 
sphero-conic  of  the  surface. 

The  proof  of  this  theorem  is  extremely  simple.  The  semi- 
diameter  drawn  to  the  point  t  is  obviously  a  semiuxis  of  the 
section  P\  and  thesemidiameters  drawn  to  the  points  cand  c\ 
\n  which  P  meets  C  and  C,  are  equal  to  one  another,  beings 
each  eqyal  to  the  mean  semiaxis  of  the  surface  ;  consequently 
the  arc  cc  is  bisected  at  t.  Precisely  in  the  same  manner  it 
might  be  shown  that 

The  arc  of  a  diametral  section,  included  within  one  of 
the  sphero^onics  of  the  surface,  is  bisected  at  the  point  where 
it  touches  a  second  sphero-conic  of  the  same  system. 

From  the  theorem  first  stated  we  deduce  the  following  : 
The  sector  of  the  surjace  included  between  the  two  principal 
planes  of  circular  section,  and  any  diametral  plane  which 
touches  a  fixed  sphero-conic,  is  of  constant  volume. 

For,  if  we  draw  a  second  diametral  plane  P',  infinitely 
near  to  /*,  and  touching  the  same  sphero-conic,  the  two  ele- 
mentary sectors  respectively  included  between  P,  P^,  and  each 
of  the  two  principal  planes  of  circular  section,  will  evidently  be 
equal :  and  for  this  same  reason 

The  sector  included  between  a  cone  generated  by  a  semi' 
diameter  moving  along  one  of  the  sphero-conics  of  the  surface ^ 
and  any  diametral  plane  which  touches  a  fixed  sphero-conic^  is 
qf  constant  volume. 
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Mat  14th,  1849. 

GEORGE  PETRIE,  LL.D.,  in  the  Chair. 

William  Eraser,  Esq.,  and  William  Hill  Luscombe,  Esq., 
were  elected  Members  of  the  Academy. 


15 

Do. 

4 

Do. 

2 

Do. 

3 

Do. 

14 

Do. 

Mr.  Petrie  read  the  following^  ^ist  of  coins,  recently  found 
in  the  Three- Rock  Mountain,  near  Dublin  : 

HENRY  VIII. 

10  Threepences,  struck  at  Dublin. 
2         Do.  struck  at  Bristol. 

1         Do.  struck  at  Canterbury. 

1  Three-halfpenny  piece,  struck  at  Dublin. 
32  Sixpences,  full  face,  base,  struck  at  Dublin. 

do.    do.     struck  at  Bristol, 
do.    do.     struck  at  York, 
do.    do.    struck  at  London. 
Posui  Deum^  Tower  Mint. 
Irish,  of  his  thirteenth  year. 
24  Harp  groats,  mostly  base. 

EDWARD  VI. 

2  Shillings,  base,  side  face. 

MARY   I. 

1  Shilling,  silver,  Irish. 

3  Groats,      do.       do. 

PHILIP  AND  MARY. 

13  Shillings,  base,  Irish,  1555. 

10  Groats,        do.      do.     1555. 

8     Do.  do.      do.    1556. 

2  Do.  do.      do.    1557. 
5     Do.  do.      do.    date  defaced. 

45  Rose  Pennies,  London  mint. 
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Mr.  M.  Donovan  continued  the  reading  of  his  paper  on 

the  Universal  Vitality  of  Matter,  &c. 


I 


Mat  28th,  1849. 

REV*  HUMPHREY  LLOYD,  D.  D.,  President, 
in  the  Chair, 

Dr,  a.  Smith  laid  before  the  Academy  a  manuscript  cata- 
logue of  the  Tradesmens'  Tokens  current  in  Ireland  in  the  seven- 
teenth century,  and  made  a  few  ohservalions  on  their  use,  as 
illustrating  family  history  and  other  matters  of  local  interest. 

He  stated  that  his  object  at  present  was,  that  the  list 
should  be  printed  in  the  Proceedings,  with  the  view  of  circu- 
lating it  extensively,  and  thereby  inviting  the  collectors  of 
coins  throughout  the  country  to  communicate  to  him  notices 
of  such  tokens  as  have  not  come  under  his  observation,  so  as 
to  enable  him,  at  some  future  time,  to  publish  a  historical  and 
descriptive  catalogue,  accompanied  with  engravings  of  such 
of  the  coins  as  are  peculiar  for  their  devices,  or  calculated  to 
assist  th«  local  historian  in  his  inquiries.  (See  Appendix, 
No.  IV.) 


Professor  Davy  brought  under  the  consideration  of  the 
Academy,  a  new  and  simple  method  he  had  discovered  of  de- 
tecting manganese  in  inorganic  and  organic  bodies,  as  in 
rocks,  minerals,  ores,  soils^  and  in  vegetable  and  animal  sub- 
ftances,  and  also  of  obtaining  the  salts  of  manganese  in  a 
pure  state. 

The  method  consists  in  mixing  the  substance  to  be  exa- 
fDined  with  a  little  flowers  of  sulphur,  and  heating  the  mixture 
to  a  temperature  at,  or  even  lower  than  that  of  redness,  when, 
if  manganese  be  present,  a  protosulphate  will  be  formed,  the 
sulphur  being  acidified,  partly  at  the  expense  of  the  oxide,  and 
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partly  by  the  oxygen  of  the  air.  Tlie  sulphate  of  mangani 
may  be  reatlily  dissolved  in  pure  water,  and  will  yieUl  ;i  wliit«? 
prussiate  of  manganese  with  a  solution  of  prussiate  of  potash. 
These  experiments  may  be  made  on  a  very  minute  scale,  where 
the  object  is  merely  to  ascertain  the  presence  of  manganese, 
as  in  ores  of  iron,  soils,  &c. ;  when  a  slip  of  plattna  foil,  gljm 
or  porcelain,  &c.,  may  be  used.  Where,  however,  it  may 
desirable  to  obtiiin  the  pure  salts  from  the  sulphate  of  mangi^ 
nese,  larger  quantities  of  the  common  oxide  of  manganese 
must,  of  course,  be  employed.  The  presence  of  iron  in  the 
common  oxide  will  not  interfere  with  the  results,  unless  tinder 
extraordinary  circumstances.  By  this  method  the  author  had 
discovered  manganese  in  a  large  number  of  iron  ores,  as  the 
clay  iron  ores  from  Arigna,  Merihyr  Tydvil,  America;  the 
Elba  iron  ores  and  specular  ores  from  other  localities;  the  mag- 
netic iron  ores  from  Arendabl,  Norway  ;  also  in  the  ehromates 
of  iron  from  North  America  and  the  Shetland  Islands,  kindly 
furnished  by  Dr.  Scouler.  In  .several  of  these  ores,  manga- 
nese, it  is  believed,  had  not  previously  been  detected. 

The  Professor  has  also  detected  manganese  in  a  number 
of  soils,  as  in  those  from  the  counties  of  Cork  and  Kilken 
and  from  near  Dungannon. 

The  use  of  the  sulphate  of  manganese  is  gradually  extcn 
ing.  Already  it  affords  a  beautilul  brown  colour  in  dyeing 
and  calico  printing,  and  more  recently  it  has  been  used  in  ro^- 
dicine  as  an  emetic ;  and  by  no  known  method  can  it  be  so 
readily  obtained,  in  such  a  pure  state,  as  by  the  use  of  mafi* 
ganese  and  sulphur. 

The  fine  brown  durable  pigment  of  manganese,  alike  ap- 
plicable, it  is  believed,  to  the  commonest  purposes  and  the 
highest  works  of  art,  may  also  be  readily  procured  by  the  me- 
thod recommended. 

Professor  Davy  noticed  an  experiment  he  bad  made,  which 
seems  to  prove  the  delicacy  of  the  test.  He  mixed  Saxon 
manganese,  sulphur,  and  Bnc  siliceous  sand,  in  the  proportions. 
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by  weight,  of  I  of  mafiganeae,  100  of  sulphur,  1000  of  sand  ; 
and  on  exposing  ten  grains  of  tl»e  mixed  substances  to  a  red 
heat  on  a  slip  of  plat  hi  a,  the  mixture  afforded,  with  pure 
water,  a  solution  of  sulphate  of  manganese,  which  was  ren- 
dered turbid  by  prussiate  of  potash.  The  method  ia  applicable 
to  organic  substances,  both  vegetable  and  animal ;  but  the 
Professor*8  experiments  on  such  bodies  are  still  in  progress* 
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The  Rev.  Charles  Graves  communicated  a  general  iheO'- 
rem  in  the  Calculus  of  Quaternions : 

Let  Q  bea  variable  quaternion,  of  which/(Q)  is  a  homo- 
geneous function  of  the  n^  degree ;  and  let 

then  we  shall  have 

S.NQ^nS/(qy  (I) 

And,  more  generally,  if  Q,  Q',  Q",  &c.,  be  any  number  of 
variable  quaternions,  of  which y*(Q,  Q',  Q", . . , .}  is  a  homo- 
geneous function  of  the  n"*  degree ;  and  if 

S.d/iQ,  Q\  Q%  , ,  .)^S.NdQ+S.N'dQ:-^  S^TdQ^  &c., 

we  flhall  have 

S.NQ  +  S.NQ:^  S,NQ:^.  . .  =  n5./(Q,  Q;  Q",  -.)  (2) 

Let  us  first  establish  the  theorem  in  a  particular  case,  and 
it  will  afterwards  be  easy  to  show  that  the  proof  admits  of  ex- 
tension to  the  most  general  one.     Suppose,  therefore,  that 

where  R,  R^  IV  are  any  constant  quaternions ;  then 

S.d/iQ)  -  S.RdQnqRU  S.RqRdqR'; 

or,  in  virttie  of  the  rule  which  permits  ns  to  execute  a  cyclic 
penniitation  on  factors  under  the  scalar  sign, 
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S,d/(Q)  -  S,{nQRrR^RRQR)dQ 
=  S.NdQ. 
Retracing  the  steps  of  this  process,  we  see  that 

S.NQ=S.{RQRR^R'RQR)Q 
=  S.RQRQR  +  S.RQRQR' 
=  2S./(Q). 

And  the  proof  would  hold  equally  good  if/(  Q)  became  the 
of  any  numher  of  terms,  all  of  the  same  form  as  RQR'Qi 
The  theorem  is  therefore  proved  for  the  most  general  homo- 
geneous function  of  the  second  degree  of  Q.  The  nature  of 
the  proof  remaining  quite  unaltered  when  we  suppose  »  to  be- 
come any  other  positive  integer;  and,  moreover,  conceive  the 
function  X  ^^  depend  upon  any  number  of  variables,  it  seems 
unnecessary  to  occupy  space  with  the  fuller  statement  of  it. 

The  equation  (1)  is  an  extension  to  the  calculus  of  quater- 
nions of  the  ordinary  algebraic  equation, 


d 
dx 


•j-x*  ^nj^; 


and  equation  (2)  is  an  extension  of  the  more  general  theorem 
discovered  by  Fontaine,  viz.,  that  if  (/  be  a  homogeneous  func- 
tion of  the  «-^  degree  of  any  number  of  variables,  x,  y,  s,  &c., 


dU       dU       dU 


dx 


^y 


dz 


nU. 


By  means  of  this  latter  theorem  it  is  proved  that  if  a  sur- 
face be  represented  by  an  equation  U  =  consti,  in  which  U  is 
homogeneous,  and  of  the  n'^  degree,  in  x,  y,  and  ?,  the  equa- 
tion of  its  tangent  plane  at  the  point  xyz  will  be 


dU 


dU 
dy 


dU 
dz 


ti  const 


It  was  from  observing  the  existence  of  a  similar  relation 


between  the  equations  of  a  surface  of  the  second  order  and  of 
its  tangent  plane,  as  found  by  Sir  William  R.  Hamilton  in 
bis  geometrical  applications  of  the  Calculus  of  Quaternions, 
that  Mr.  Graves  was  led  to  investigate  the  theorem  now  com- 
municated to  the  Academy. 
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The  following  theorem  respecting  ellipsoids,  obtained  by 
the  method  of  quaternions,  was  communicated  by  Sir  William 
Rowan  Hamilton,  in  a  note  to  the  Secretary  of  Council : 

^^  On  the  mean  axis  of  a  given  ellipsoid,  as  the  major  axis, 
describe  an  ellipsoid  of  revolution,  of  which  the  equatorial 
circle  shall  be  touched  by  those  tangents  to  the  principal  sec- 
tion of  the  given  elh'psoid  (in  the  plane  of  the  focal  hyperbola), 
which  are  parallel  to  the  umbilicar  diameters.  In  this  equa- 
torial circle,  and  in  every  smaller  and  parallel  circle  of  the  new 
ellipsoid  thus  constructed,  conceive  that  indefinitely  many 
quadrilaterals  are  inscribed,  for  each  of  which  one  pair  of^op- 
postte  sides  shall  be  parallel  to  the  given  umbilicar  diameters, 
while  the  other  pair  of  opposite  sides  shall  be  parallel  to  the 
asymptotes  of  the  focal  hyperbola.  Then  the  intersection  o/ 
the  Jint  pair  of  opposite  sides  of  the  inscribed  c/uadri  later  at 
witl  be  a  point  on  the  surface  of  the  givetk  tilipsuid, 

**  1  may  remark  that  the  distance  of  either  focus  of  the 
new  ellipsoid  from  the  common  centre  of  the  new  and  old 
ellipsoids,  will  be  equal  to  the  perpendicular  let  fall  from 
either  of  the  two  points,  which  were  called  t  and  v  in  a  recent 
note  and  diagram,  on  the  umbilicar  semidiameter  au,  or  on 
that  semidiameter  prolonged ;  while  the  distance  of  the  urn- 
bilic  V  from  the  foot  of  either  of  these  two  perpendiculars, 
that  is,  the  projection  of  either  of  the  two  equal  tangents  to 
the  focal  hyperbola,  to,  tJV,  on  the  umbilicar  semidiameter 
iktl,  or  on  that  semidiameter  prolonged,  will  be  the  minor 
semiaxis,  or  the  radius  of  the  equator,  of  the  new  ellipsoid  (of 
rolution). 
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•*  Tliis  new  ellipsoid  touches  the  old  one  at  the  ends  of  the 
given  mean  axis;  but  it  also  cuts  the  same  old  or  given  ellip- 
soid, in  a  system  of  two  ellipses,  contained  in  planes  perpen- 
dicular to  the  asymptotes  of  the  focal  hyperbola. 

*'  If  the  semiaxes  of  the  given  ellipsoid  be  a,  6,  r,  the 
common  distance  of  the  two  Jbci  of  the  new  or  derived  ellip- 
soid (of  revolution)  from  tlie  common  centre  of  the  two  ellip- 
soids, is  expressed  by  the  formula 


( 


*'  And  I  venture,  although  with  diffidence,  to  propose  tl 
name  of  the  two  medial  foci,  for  the  two  points  thus  det« 
mined  on  the  mean  axis  2b  of  the  ellipsoid  a,  ^,  c.      U  their 
vectors  be  denoted  by  ±  e,  the  equation  of  that  original  ellip- 
soid may  be  thus  written : 

(3) 


(<) 


I),  ft,  p,  having  the  same  significations  as  in  notes  recently 
read  ;  while  e  may  perhaps  be  called  the  medial  exckn- 
TRiciTY  of  the  ellipsoid  oZ^c. 

**  In  a  future  communication  1  may  be  induced  to  ret  am 
on  the  quaternion  analysis  employed,  and  to  submit  to  the 
Academy  some  account  of  it." 


T(X,  +  e)  +  T(X,-0  =  2A; 

or  thus, 

T(Xi-«)  =  t+fr«S..X,; 

where 

Mr.  M.  Donovan  concluded  his  paper  on  the  Univ^ersal 
Vitality  of  Matter. 

He  remarked,  that  the  title  of  his  paper  on  the  Universal 
Vitality  of  Matter  had  led  some  persons  to  imagine  that  he 
believed  every  kind  of  matter  to  be  endued  with  life^  under* 
in  the  common  acceptation  of  the  word,   than  which 
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nothing  could  be  more  ridiculous^  or  farther  from  his  views, 
which  he  explained  as  follows: 

"  I  have  shown  that  there  are  various  kinds  or  degrees  of 
life  ;  such  as  that  of  a  man  in  full  possession  of  health  and 
faculties ;  of  a  man  who  neither  sees,  hears,  feels,  tastes. 
breathes,  nor  circulates  blood,  yet  is  alive  and  recovers  his 
powers;  of  a  body  recently  dead,  as  is  the  expression,  in 
which  certain  secretions  take  place,  and  which  is  still  suscep- 
tible oi  certain  stimuli.  1  have  referred  to  the  vitality,  in 
some  cases  persistent,  of  an  amputated  limb;  to  the  retention 
aflife,  for  a  short  time,  in  the  decollated  heads  of  men  and 
other  animals,  in  their  headless  trunks,  in  soiall  portions  of 
their  flesh  when  ffinoved,  in  their  detached  hearts,  and  in 
their  blood.  I  have  instanced  the  symptoms  of  life  in  vege- 
tables, and  also  of  a  peculiar  life  in  some  organic  beings  of  so 
feeble  a  nature  that  for  ages  it  had  been  uncertain  whether 
they  were  animals  or  vegetables,  and  the  vital  principle  was 
never  proved  to  exist  in  them.  Life  is  then  a  quality  which 
assumes  almost  as  many  varieties,  degrees,  and  modes  as  there 
arc  classes  and  states  of  animals  or  vegetables. 

•*  \  have  suggested  that  it  were  contrary  to  the  order  of 
nature  to  suppose  that  life  is  utterly  extinguished  at  the  point 
usually  called  inanimate ;  that  Nature's  works  glide  from  one  ■ 
form  to  another  hy  imperceptible  gradations;  that  it  would  be 
a  striking  anomaly  if  the  general  analogy  of  her  proceedings 
were  departed  from  in  this  instance,  and  if  there  were  nothing 
intermediate  to  M\  up  the  vast  chasm  supposed  to  ejcist 
between  hfe  and  actual  exanimation.  I  have  endeavoured  to 
render  it  probable  that  there  is  a  grade  of  life,  not  recognizable 
to  our  senses,  and  beneath  that  of  the  meanest  vegetable, 
which  may  be  exalted  by  natural  processes  to  the  highest  de- 
gree of  intellectual  vitality.  This  low  grade  is  what  1  call  the 
vitality  of  matter. 

«*  But,  beside  all  considerations  of  analogy  and  probability, 
I  have  adduced  the  testimony  of  Scripture  to  prove  that  the 


I 


$52 


Almighty  infixed  vitality  in  matter  along'  wuh  its  ot 
perties:  for  the  command  given  to  all  created  things,  regetable 
and  animal,*  to  increase  and  multiply,  must  have  been  ac- 
companied by  the  endowment  of  matter  with  the  means  of 
obeying  the  mandate,  namely,  with  the  vital  principle.  A* 
matter  could  not  become  alive  of  its  own  accord,  the  vital 
principle  must  have  been  either  infixed  in  it  as  an  univertal 
and  permanent  property,  or  it  must  be  infused  into  it  h 
each  individual  case  of  vivification  by  divine  power.  But 
God  must  have  intended  that  the  command  to  increase  and 
raulliply  should  be  carried  into  effect  without  his  further  in- 
terposition in  each  particular  instance  ;  for  if  this  were  no! 
intended  there  would  have  been  no  occa^^ion  for  the  general 
order  given  to  organized  beings  to  multiply.  There  must  b« 
something  congenial  to  the  human  mind  in  the  idea  that  life  i« 
one  of  the  elements  of  which  matter  is  composed  ;  it  has  be^n 
shown  that  it  was  a  principle  in  the  philosophy  of  the  ancient 
Egyptians,  of  the  Pythagoreans,  the  Peripatetics,  the  Stoics, 
the  Platonists,  the  Pantheists,  the  Hylozoists,  and  the  Magi* 
It  was  an  accredited  opinion  of  many  eminent  moderns,  as 
Kepler,  Hunter,  and  Coleridge ;  and  it  is  still  entertained  bj^ 
Bremser  and  a  host  of  others.  j^H 

**  This  view  of  the  subject  advances  us  one  step  towardfi 
the  explanation  of  the  phenomena  of  vivification ;  for  it  it 
more  easy  to  comprehend  the  intension  and  remission  of  a 
variable  quality  than  its  first  creation^  If  life  exist  as  a  pro- 
perty of  matter,  we  can  understand  that  it  may  be  modified  in 
a  variety  of  ways,  according  to  the  degree  of  vitality  with 
which  the  animal  or  vegetable  is  to  be  endued.  The  kind  of 
life  which  I  suppose  to  exist  in  inorganic  matter,  and  which 
may  be  called  elementary  life,  is  of  the  lowest  character,  more 
feeble  than  that  of  the  meanest  vegetable  existence;  it  is  here 
conceived  to  be  one  of  the  properties  of  matter,  and  to  be  sub- 


353 


ject  to  change  or  mo<lifications,  like  the  other  properties  of 
matter,  when  chemical  uffirnty  is  exerted  with  the  rebult  of 
producing  combination »  The  act  of  combination  always  pro- 
duces more  or  less  alteration  of  the  chief  properties  of  t!ie 
combining  bodies,  and  therefore  it  may  be  presumed  that  bo 
impiortaiit  a  property  as  vitality  does  not  escape  the  universal 
change,  and  that  by  a  succession  of  such  modiAcalions  it  may 
be  exalted  to  any  required  degree.  This  happens  In  some  way 
which  art  cannot  accomplish,  but  which  may  be  closely  imi- 
tated during  the  operation  of  that  kind  of  chemical  affiuity 
which  produces  voltaic  phenomena.  The  voltaic  current  pos- 
•esies  so  much  the  character  of  life  that  it  overpowers  the 
real  vital  principle  in  the  living,  simulates  it  in  the  dead,  and 
actually  restores  it  to  a  body  which,  to  all  appearance^  had 
ceased  to  live,  and  never  would  have  breathed  more. 

**  As  to  the  manner  in  which  these  exaltations  of  vitality 

are  brought  about,  nothing  but  conjecture  can  be  offered  ; 

several  modes  may  be  imagined.     It  is  indisputable  that  there 

are  many  kinds  of  life,  as  has  been  already  evidenced  in  the 

fiifTerent  conditions  of  animals  and  vegetables.     It  has  been 

the  chit'f  object  oi  this  Essay  to  render  it  probable  that  there 

li  a  difl'erent  and  lower  grade  of  vitality,  this  being  a  property 

of  all  inorganic  matter;  and  the  mode  of  reasoning  on  this 

question  was,  that  such  an  assumption  accords  best  with  the 

phenomena  of  Nature,     When  chemical  action  occasions  new 

combinations,  a  change  in  the  vital  state  of  the  matter  con- 

H  ccrned  may  take  place  amongst  the  alterations  of  properties 

™  which  always  occur  in  these  cases ;  and  the  subject  of  the 

new  combinations  may  pass  into  one  or  other  of  the  states  just 

mentioned. 

K.       *^  This  view  is  taken  under  the  assumption  that  life  in 

"  different  instances  is  different  in  kind  ;  but  an  explanation  may 

be  conceived,  under  the  supposition  that  it  dilfers  in  degree, 

ilic  kind  remaining  the*Bame  throughout^  in  which  cate  the 
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differenceft  of  iritality  induced  by  chemical  combination 
amount  to  mere  dilferences  in  intensity. 

**  A  third  mode  of  conceiving  the  change  of  character 
which  the  vital  principle  may  undergo  in  consequence  of  che- 
mical combination  may  be  the  following.  It  may  be  supposed 
that  the  vital  principle,  in  its  most  exalted  form,  is  not  simple 
or  uncompounded,  but  combines  in  itself  the  attributes  which 
belong  to  human  vitality,  to  the  vitality  of  the  lower  animals, 
and  to  that  of  vegetables.  Remove  the  attributes  of  man^  and 
the  vital  principle  is  degraded  to  that  of  the  inferior  animals; 
withdraw  also  the  attributes  of  the  inferior  animals^  and  the 
vital  principle  becomes  elementary ;  it  is  reduced  to  that  lowest 
degree  which  is  a  mere  property  of  matter.  But  matter  is  pe- 
culiarly adapted  to  recover  its  lost  attributes,  when  other  kinds 
of  matter,  possessed  of  these  attributes,  enter  into  combination 
with  it* 

**  This,  of  course,  is  all  hypothesis;  but  it  is  certain  that 
there  are  different  kinds  of  life,  that  one  kind  may  be  made  to 
pass  into  another,  and  that  any  of  the  foregoing  assumptions 
may  be  employed  in  explaining  such  conversions :  the  CacU 
are  quite  independent  of  modes  of  explanation. 

*^  The  transition  from  what  is  generally  considered  total 
lifeleasness  to  the  vital  state  is  in  some  cases  so  easy  that  thflic 
is  reason  to  believe  the  two  conditions  to  be  less  opposed  or 
remote  from  each  other  than  is  generally  supposed*  It  has 
been  shown  that  some  creatures^  to  all  ap{>earance  iifeleis, 
may  be  brought  to  life  by  wetting  them;  yet,  in  some  in- 
stances, they  had  been  for  twenty-seven  years  dead  in  the 
common  sense  of  the  word,  and  would  have  for  ever  remained 
so.  Others  had  been  killcil  by  immersion  in  alcoliol  severmJ 
times  in  the  space  of  a  ftiw  hours,  and  revivified  each  time. 
Vegetable  substances  afford  similar  examples  of  facility  of  r^* 
suHcitation,  after  1000  or  even  .1000  years  of  total  quiescence 
v(  vitality.     To  explain   these  phenomena  by  pronuuncing 
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ihem  cases  of  suspended  atviniation  were  to  disguise  a  plain 
fact  by  a  meUphor.  la  it  meant  that  die  onion  was  in  a 
swoon  for  3000  years,  and  that  the  creature  dried  up  and 
withered  for  twenty-seven  years,  had  been  dead  and  alive  at 
the  same  time  ?  Unless  this  be  the  meaning  I  cannot  conceive 
any  other. 

*'  That  one  kind  of  life  may  be  made  to  pass  into  another, 
was  shown  by  tracing  the  progress  of  vivificalion  of  food,  from 
the  period  of  its  being  lakert  into  the  stomach,  to  that  of  its 
constituting  part  of  the  animal's  body. 

**  Facts  were  adduced  in  support  of  the  argument  that  by 
ihemical  combination  vitality  is  developed  in  the  combining 
piirticles;  and  in  proof  that  the  vitality  of  these  particles  be- 
longs to  them,  and  not  to  a  common  stock  contained  iti  the 
body  of  the  animal,  it  was  shown  that  parts  of  the  animal 
body  may  be  removed,  yet  still  retain  their  vitality;  that 
they  may  even  be  replaced,  and  continue  to  live ;  nay,  that 
they  may  live  and  grow  on  the  body  of  some  other  animal. 

**"  The  chief  principle  involved  in  these  speculations  is  no 
doubt  an  hypothesis.  But  an  hy}vothesis,  in  the  absence  of 
tLfi  adequate  induction,  may  be  tolerated  in  physics,  when  it 
«gr«et  with  the  phenomena,  and  connects,  in  one  uniform  sys- 
teniy  a  series  of  propositions  which,  without  it,  would  remain 
inscilated.  Under  such  circumstances  an  hypothesis  has  its 
chance  of  being  a  truth,  and  is  not  to  be  utterly,  in  all  cases, 
coatemned,  notwithstanding  the  denunciation  of  Newton : 
hypotheses  have  rendered  good  service  in  some  departments 
of  physics/* 
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June  11. 

REV.  HUMPHREY  LLOYD,  D.D.,  President, 
ill  the  Chair. 

Sir  Robert  Kane  read  a  paper  on  the  Manufacture  of  iroi 
in  this  country,  and  exhibited  specimens  found  in  differejil 

localities. 


The  Rev,  Charles  Graves  read  the  Second  Part  of  a  Paper 
on  the  Ogham  Character. 

In  the  former  part  of  this  Paper  a  general  account  wis 
given  of  the  monuments  on  which  inscriptions  in  the  Oghjua 
character  occur  ;  and  from  the  nature  both  of  the  monuments 
themselves,  and  of  the  inscriptions  which  they  bear,  it  was 
arg^ued  that  the  theory  of  those  antiquaries  who  refer  them  to 
a  period  anterior  to  the  introduction  of  Christianity  into  Ire- 
land 18  not  only  unsupported,  but  is  even  contradicted  hy 
facta. 

The  great  majority  of  these  monuments  are  characterized 
by  circumstances  which  more  or  less  distinctly  mark  them  as 
belonging  to  the  Christian  period.  Several  of  them  are  ifi» 
scribed  with  crosses,  of  a  very  ancient  form,  and  to  all  appear^ 
ance  as  old  as  the  Ogham  inscriptions  on  them*  Many  sImmI 
in  Christian  cemeteries  ;  others  in  the  neighbourhood  of  cell« 
or  oratories.  Some  are  still  called  after  ancient  saints,  though 
the  inscriptions  on  them  do  not  exhibit  the  names  by  which 
these  saints  were  ordinarily  known.  Again,  some  of  the  in* 
ficriptions  prove,  beyond  all  doubt,  that  the  persons  whote 
work  they  are  were  acquainted  with  the  Latin  language.  Like 
some  of  the  yery  ancient  sepulchral  monuments  of  Wales  and 
Cornwall,  the  Ogham  stones,  in  general,  bear  either  a  single 
proper  name  in  the  genitive  case,  or  the  proper  name  accom- 
panied by  the  patronymic  ;  the  names  themselves  being  sack 
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as  meet  us  continually  in  documents  relating  to  the  early  his- 
tory of  the  Christian  C'hurch  in  Ireland. 

If  this  question  respecting  the  age  of  our  Ogham  monu- 
ments couhl  be  settled  by  a  single  instance^  there  is  a  stone 
in  the  churchyard  of  Kinard,  in  the  county  of  Kerry,  which 
might  be  referred  to  as  furnishing  decisive  evidence.  This 
monument  is  inscribed  with  a  cross, 
and  the  name  mariani  written  in 
ibe  Ogham  character ;  and  there 
are  no  grounds  for  pretending  that 
it  U  less  ancient  than  any  other 
Ogham  monument  in  existence. 
Now,  not  only  does  this  name,  ma* 
RiANUs,  which  is  equivalent  to  the 
Irish  AlaolmaireOf  belong  to  Chris- 
tian times,  but  we  have  reason  to 
ftuspect  it  to  be  as  late  as  the  tenth 
Of  eleventh  century, 

^k  But  as  there  are  Ogham  monu- 
mentSi  which  neither  by  their  own 
nature,  nor  by  that  of  the  inscrip- 
tions upon  them,  furnish  us  with  any 
means  of  directly  estimating  their 
antiquity  ;  and  as,  moreover,  it  is  al- 
leged that  the  Ogham  alphabet  and 
character,  having  been  invented  in 

Btfae  most  remote  Pagan  times,  con- 
tinued in  use  after  the  introduction 
of  Christianity  into  this  country ; 
it  becomes  necessary  to  analyse  the 
structure  of  this  alphabet  itself,  in 
order  to  obtain  materials  for  estimating  the  time  and  manner 
of  itM  formation. 

H        Tlic  following  brief  account  of  the  Ogham  alphabet  is 
taken  from  the  tract  on  Oghams  in  the  Book  of  Bally  mole. 
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and  fram  the  Uraieept,  an  ancient  Irish  graminatical  treatbe, 
of  which  several  copies  are  extant.  It  is  the  more  necessary, 
as  errors  have  crept  into  the  statements  which  all  the  most 
distinguished  Irish  antiquaries  have  made  respecting  the 
Ogham.  C Flaherty,  Molloy,  M*Curtin,  Harris,  Ledwicb, 
and  O'Connor,  not  to  mention  General  Vallancey,  Mr.  Beaa- 
fort,  and  Mr.  O* Flanagan,  have  fallen  into  mistakes  as  regards 
the  power  or  number  of  the  letters. 

Ai  the  close  of  the  Ogham  tract  in  the  Book  of  Bally- 
mote  are  given  about  eighty  different  forms  of  the  alphabet, 
exhibiting  the  various  modifications  to  which  it  was  subjected^ 
The  following,  which  is  ihe^r^f  given,  appears  to  have 
its  original  form  : 


EEEEEZmn 


JTT^ 


bl     pfn      ht)      ccqTugnjrcp     ao     uei 

From  this  the  transition  was  an  easy  one  to  the  form  in 
which  it  is  commonly  presented,  viz.: 


b  I  p    r      n 

I  II  III  III!  IfTIT 


I  11  IHJllL 


Q  u   li     e      1 

1 II  III  iiii  mil 


h  t>    c    c 


In  fact,  all  that  was  necessary  was  to  make  the  slen- 
strokes  of  the  letters  in  the  primitive  alpliabet  continuous. 

The  next  change  made  seems  to  have  consisted  in  the  ad* 
dition  of  characters  derjotitig  diphthongs  : 


t'<J    oi      U»    Hi    Ge 


xe 


Fl^ 


m. 


Of  these  the  two  which  stand  for  ea  and  oi,  as  may 
collected  from  a  passage  in  (he  Uraicept,  were  first  add< 
The  three  latter  appear  to  have  been  occasionally  employed 
in  other  ways.  Thus  the  symbol  for  u  was  madis  la  stand 
fory.  The  symbol  for  lu  is  saiil  to  have  been  also  used  for 
p\  and  we  are  told  that  the  symbol  for  oe  denoted  likeitise^r, 
ect  ch|  uchi  and  uch* 
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It  ifl  deserving  of  notice  thiit,  of  tlie  diphthong-s,  none  but 
the  first  has  been  as  yet  found  on  ancient  monuments. 

Some  modern  writers  state  that  p  was  denoted  in  Ogham 
by  a  short  stroke  parallel  to  the  stem-line.  This,  however, 
seems  to  have  been  a  recent  contrivance,  resorted  to  by  per- 
sons ignorant  of  the  manner  in  which  that  letter  was  repre- 
sented by  those  who  used  the  Ogham  in  ancient  times.  The 
proper  mode  of  writings  was  by  bh;  and  the  llraicept  as- 
%igns  a  reason  for  this  practice,  viz.  that  p  is  an  aspirated  b. 

We  are  also  presented  with  a  spiral  character,  said  to  de- 
note 2.  This  too  is  a  modern  invention,  growing,  like  the 
one  just  mentioned,  out  of  ignorance.  The  ancient  Irish, 
when  they  had  occasion  to  write  words  contiiining  the  letter  r, 
sul>stituted  pc  or  fi>  for  it.  I'hus  in  the  Liber  Ilymfiorumwe 
find  the  names  Elizabeth  and  Zacharias  fuelled  Clistabeth 
and  Stacharias  ;  and  in  the  copy  of  the  Uraicept,  in  the  Book 
of  Lecan,  the  name  of  the  Greek  letter  Z  is  written  preca. 

The  fourteenth  letter  of  the  Ogham  alphabet  was  ct^rtainly 
intended  to  represent  r;  but  the  Irisli  character  employed  to 
signify  its  power  being  somewhat  like  that  which  stands  for  y, 
it  was  supposed  to  denote  that  letter.  Others,  again,  have 
taken  it  for  x,  contrary  to  all  ancient  authority. 

The  inventors  of  the  Ogham  alphabet  gave  to  its  letters 
ihe  names  of  trees  or  plants,  as  follows : 


h. 

beich, 

birch. 

m, 

mum, 

vine. 

li 

loir, 

quicken. 

S* 

s^pc. 

ivy. 

r« 

peapn, 

alder 

"5* 

njtDul, 

broom  or  reed 

n 

rail, 

sallow. 

re  on. 

r^a'f. 

bliickthorn. 

«» 

nin, 

ash. 

r, 

purr. 

elder. 

K 

hvidch. 

hawthorn. 

a» 

ailm, 

fir. 

©. 

ouip, 

oak. 

o, 

onn, 

furze. 

^ 

cinne. 

holly? 

^, 

up, 

heath. 

€• 

coll. 

hazle. 

•» 

eaood, 

aspen. 

fl|orcii, 

queipc, 

apple. 

». 

i6a6, 

yew. 

A 
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01, 
131, 

ta. 


euBuD,      aspen, 
oip,  epindletree, 

uiUeann,  woodbine, 
ifin,  gooseberry. 


IS  formed  of  two  coHjf^  <?'«,  or 
sets  of  four  parallel  sUokeSi 
laid  one  across  the  other* 


The  Ogham,  like  the  Greek  Alphabet*  is  called  Bethluii* 
nin,  or  Bethiuis,  from  its  first  two  letters.  The  former  uaae 
seems  to  have  given  rise  to  the  assertion,  tlmt  in  one  form  of 
the  ancient  Irish  alphabet  the  letter  n  stood  third.  There  i§ 
nothing  in  the  Uraicept  to  countenance  this  statement;  od 
the  other  hand,  there  are  passageB  in  it  which  show  that  tlie 
word  nin  was  occasionally  taken  in  a  general  signification,  mA 
was  used  with  reference  to  all  the  letters  of  the  alphabet  in- 
differently. 

The  letters  of  the  Bethluisnin  are  all  called  trees  (pea6a); 
but  that  name  is  applied  in  a  special  signification  ta  the  vow- 
els, as  being  trees  in  the  most  proper  sense.  The  coniO- 
Tiants  are  termed  side-trees  (caoBomno) ;  and  the  diphthong! 
over-trees  (poppeaoa).  The  continuous  stem-line  along  whick 
the  Ogham  letters  are  ranged  is  termed  the  rit/^^e  (bpuini); 
each  short  stroke,  perpendicular  or  oblique  to  it,  is  called  i 
twig  (plecif^). 

The  formation  of  the  Ogham  characters  indicates  a  divi- 
sion of  the  alphabet  into  groups,  each  containing  five  letten. 
Each  group  is  named  after  its  first  letter.  Thus  the  letter» 
^  U  /$  *»  **  iorm  the  b  group  (aicme  b) ;  A,  rf,  I,  c»  q^  the  A 
group  (aicme  h);  and  so  on.  The  diphthongs  (poppeoa)  foriB 
a  group  named  the  popaicme. 

One  of  the  first  things  to  be  remarked  in  this  Ogham  al* 
phabet  is  the  separation  of  the  letters  into  consonants  and 
vowels.  This  arrangement  alone  ought  to  have  satisfied  any 
scholar  that  it  was  the  work  of  a  grammarian,  and  not  a  ge- 
nuine primitive  alphabet.  Again,  the  vowels  are  arranged  ac- 
cortting  to  the  method  of  the  Irish  grammarians^  who  bare 
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divuled  lliem  into  two  classes,  broat!  and  slender,  Tlie  broad, 
a,  o,  u,  are  put  first ;  tbe  slender,  e,  i,  last.  At  whatever  time 
this  diatiDction  liad  its  rise,  it  was  not  by  any  means  strictly  ob- 
served by  tbe  earliest  writers  of  this  country.  Frequent  vio- 
lations of  it  are  to  be  found  in  the  orthography  of  the  Irish 
passages  in  the  Book  of  Armagh,  and  of  the  names  which 

1      occur  in  the  most  ancient  inscriptions. 

B  There  is  scarcely  any  particular  in  the  foregoing  account 
of  the  Ogham  alphabet  which  does  not  indicate  a  connexion 
between  it  and  the  Runic  alphabets,  especially  the  later  and 
more  developed  ones,  such  as  were  used  by  the  Anglo- 
Saxons,  and  were  constructed  by  persons  acquainted  with 
the  Roman  letters. 

The  most  ancient  Runic  alphabet  was  cororaonly  divided 
into  three  groups  of  letters  (iStfi-r);  thus,y;  w,  //i,  o,  r,  k — A, 

B  n,  if  d,  9 — if  6,  /»  m,  $;  and  there  existed  an  almost  infinite 
variety  of  cryptic  alphabets,  all  founded  upon  this  one  princi- 
ple, that  the  symbol  for  any  letter  indicated,  in  the  first  in- 
stance, to  which  of  these  three  groups  it  belonged,  and^  in  tbe 
next,  the  place  which  it  held  in  that  group. 

No  better  instance  can  be  given  than  the  following  alpha- 
bet, described  by  Litjegren  in  his  dluulara,  p.  50 : 


I 


4- 4* 'fe  ^ -fc  ^  4- 4=  ^  ^  *^  4^  ^  ^  ^  ^ 

fuUi&rkbni        aatblmo 

Here  we  see  not  only  an  exemplification  of  the  principle  on 
which  the  Ogham  alphabet  is  constructed,  but  even  a  develop- 
ment of  it  in  a  form  very  nearly  the  same  as  that  of  the 
Ogham  itself*  Goransson^  in  his  Bautil,  p,  2:^2,  gives  a  figure 
of  an  ancient  monument,  on  which  occur  a  few  words  written 
ill  these  Ogham-like  Runes,  the  remaining  part  of  the  In* 
scription  being  in  Runes  of  the  common  form. 

Other  Runic  alphabets  were  formed  by  rcpe4iting  the  initial 
letter  of  each  group  a  different  number  of  times,  to  denote  each 
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of  the  remaining  letters  in  that  group*     Thus  the  symbol  fiJT 
y;   written  thrice,  stood  for  th ;   two  A's  for  n  ;  and  so  on* 
Here  again  we  have  an  Instance  of  the  use  of  the  principle  on 
which  the  Ogham  alphabet  was  framed. 

It  seems  extremely  probable  that  the  forms  of  the  lett 
in  the  Runic  alphabet,  figured  above,  and  in  the  orij 
Ogham  alphabet,  suggested  the  notion  of  naming  the  lettera 
of  the  latter  after  trees.  The  Ogham  vowels,  which  have 
twigs  {pleay-jja)  on  both  sides,  are  termed  simply  trees  ;  the 
consonants,  which  have  branches  only  on  one  side,  or  braiich<^ 
placed  obliquely,  are  called  side^trees,* 

The  idea  of  a  stem-line  as  a  rule  or  guide  to  the  rest 
the  characters  seems  to  have  been  borrowed  from  the  Rooes, 
Goransson  furnishes  us  with  several  instances  of  Uunes  stand- 
ing  on,  or  depending  from,  a  single  straight  line.  It  was  also 
not  unusual  to  make  a  vertical  straight  line  the  common  stem- 
line  (^taf)  to  a  number  of  Runes,  whose  characteristic  strokes 
(faimcdtrffcn)  branched  out  from  it  consecutively. 

The  letters  a  and  o  are  denoted  by  the  same  characters 
in  the  oldest  Swedish  Runic  alphabet  and  in  the  original 
Ogham.     This  circumstance  may  help  us  to  account  for  the 


*  YftUnocey  &otioed  du!  resemblAiioe  of  the  OgbAm  cbmncteni  to  tram;  bnl 
•eflou  to  hare  t]ioiigh.t  tlmt  thaform  was  adAfttcd  to  the  nAme*  nibtt  than  th* 
to  the  form : 

*'  From  tbo  Book  of  Oghams,  tnuukted  and  publ'iBhcd  in  my  Yindkatifla,  itip- 
p^ara  that  the  first  Ogham  ohtracten  were  intcnilod  to  roprvent  iroe» ;  thua,  |~  : 
tirliich  ia  exactly  the  ChineM  kajft  or  character  for  a  tree,  except  ihc  aihUtiotia]  ob- 
liquo  strokes,  iJ* — Pro$peetv4  of  a  JHcHcmarf  of  the  Language  of  lAv  aacind 
/ri*A,   Introd,^  p.  84. 

It  ought  also  to  be  Tncntioned,  that  an  Arabic  eollecdoo  of  alfihaJMa,  bf  An 
Wahahih,  trajistatcil  by  Yon  Hammer,  contains  two  tree- shaped  alphAlteta;  of* 
ODtt  is  constructed  on  pnKiisely  tiie  same  principle  as  the  Ogham.  This  work, 
for  a  time  imposed  upon  the  liolf  learned,  is  now  proved  to  be  of  no  atitlioritjr.  Hm 
greater  numt)cr  of  tho  alphAbeLi  which  it  contains  tre  merely  fictitioiis ;  and  Jta  pPD- 
ejrplauations  of  Egj  piian  hiCTOgljqiliics  itva  all  found  to  bo  iocorrect 
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formation  of  the  vowel  group  in  the  Ogham  alphabet.  Be- 
ginning with  the  vowels  a  and  o,  for  which  he  found  Runic 
characters  already  formed,  viz.,  stem-strokes,  with  one  or  two 
strokes  across^  the  alphahet  maker  went  on  to  invent  charac- 
ters for  the  remaining  vowels,  on  the  same  principle. 

So  much  for  the  tree- form  of  the  Ogham  letters.  Their 
tree-names  seem  to  have  multiplied  in  somewhat  a  similar 
manner.  In  the  original  Runic  alphabet  but  two  of  the  let^ 
ters  are  named  after  trees:  thorn^  and  birch.  In  the  later  and 
more  developed  Anglo-Saxon  alphabets  we  find  the  number  of 
tree-names  increased  to  six  :  thorn,  yew,  sedge,  birch,  oak, 
and  ash.  The  contriver  of  the  Ogham  alphabet  named  all  his 
letters  after  trees.  In  this  case,  as  in  the  former  one,  we  see 
a  progress  in  a  certain  direction,  obviously  arising  out  of  a 
desire  to  syHematize* 

When  we  come  to  consider  the  powers  of  the  letters  in  the 
Ogham,  we  find  fresh  reason  to  infer  its  close  connexion  with 
the  Runic  alphabet. 

The  letter  h,  though  exchided  from  the  number  of  radical 
letters  by  modern  Irish  grammarians,*  was  manifestly  thought 
indi<if>ensable  when  the  Ogham  alphabet  was  framed.  We 
cannot  otherwise  account  for  the  fact,  that  a  character  is  as- 
signed to  it,  the  removal  of  which  would  entirely  disturb  the 
syiDmetry  of  the  scale.  This  indicates  that  the  framers  of 
the  Ogham  were  influenced  by  a  regard  to  a  foreign  alphabet 
into  which  h  enters  as  a  radical  letter.  We  find  h  an  element 
in  the  oldest  Swedish  alphabet  of  sixteen  Runes,  as  well  as  in 
Bthe  Semitic  alphabets,  with  which  some  writers  have  vainly 
endeavoured  to  connect  the  Ogham. 

Again,  the  letter  p  is  wanting,  both  in  the  original  Ogham 

and  in  the  oldest  Runes.     And  in  the  later  Runic  alphabets 

Hit  b  represented  by  a  dotted  6.     {Stunginn  Biarkan,)     On 
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*  O'Donovan'i  GrsmniAr  of  the  Iri^i  Lan^ua^  p.  81. 
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tlie  other  hand,  p  is  a  primitive  letter  in  the  Pfaoentctan  al- 
phabet.* 

Hickest  presents  us  with  two  alphabets  of  Runes^  such  a* 
he  supposes  were  in  use  amongst  the  Anglo-Saxons  after  the 
influence  of  the  Danes  had  been  established  in  England.  In 
these  we  find  a  character  standing  for  9,  and  called  ctceorth  ;t 
another  cjilled  atan^  denoting  st  or  z ,-  another  named  iw^, 
probably  equivalent  to  ng^  the  thirteenth  letter  of  the  Oghan* 
The  diphthongs  are  placed  at  the  end  of  botfa^  as  in  tiM 
Ogham. 

The  division  of  vowels  into  the  two  classes  of  broad  and 
slender^  though  it  be  a  really  existing  and  important  one,}  is 
not  noticed,  so  far  as  we  are  aware,  by  the  ancient  Greek, 
Latin,  or  Arabinn  grammarians.  In  the  Scandinavian  lan- 
guages it  is  observed ;  and  rules  founded  upon  it  are  given  in 
the  Danish  and  Swedish  grammars  of  the  present  day* 

It  is  vain  to  assert  that  the  Irish  grammarians  who  user! 
and  wrote  about  the  Ogham  were  unacquainted  with  the 
Scandinavian  or  Anglo-Saxon  Runes.  We  have  ibeir  owd 
evidence  to  the  contrary.  Amongst  the  Ogham  alphabets 
figured  in  the  Book  of  Ballymote  we  find  two  Runic  alpbi- 
bets  tolerably  correctly  written  ;  one  is  called  Ojham  na 
toochlunnach  (the  Ogham  of  the  men  of  Loch  Ian).  The 
other  is  named  J^Il-ojjbam  (the  Ogham  of  the  foreigners); 
and  along  with  it  are  given  the  Icelandic  names  of  the  Ictteri. 

But  the  most  conclusive  testimony  on  this  head  is  furnisb4*ii 
by  a  fragment  lately  discovered  by  Mr.  Eugene  Curry  in  a 
MS.  in  the  Library  of  Trinity  College,  Dublin.     A  folio  of 


*  Gcaenii  Mon.  Scrip,  et  Lit  Pho'ti.,  p.  41. 

f  Gram.  An^lo'Sax.  el  Mtesogotli.,  ]ip.  185^6. 

I  Uejice,  tin  doubts  tbo  Irish  nmme  uf  7,  queipc  or  Cueipc,  vludbi  doM  00! 
BMRi  to  be  11  gcnuuie  liisb  ivoi4.  Dut  wlml  \&  tho  ori^a  of  ctPtorfA  f  ft  mnmtt 
if  It  had  been  formed  aci-ording  to  the  aiiAlogy  6tp«orth  (a  pawn),  tile  nmm  g;!t««a 
to  the  Ajiglo-cSaxon  Kunc  for  p.  

§  LAlhain  ou  Uie  £ngU»b  LiuigTi«g<e,  \h  122. 
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vellum,  used  as  &  fly-leaf  to  bind  together  a  small  fasciculus 
included  in  the  volume,  was  found  by  bim  to  have  contained  a 

short  poem  furnishing  rules  for  the  construction  of  a  Runic 
Ogham,  and  followed  by  the  alphabet  itself  written  in  full.  The 
first  five  letters  of  the  latter  are  wanting,  and  some  of  the  re- 
maining ones  are  very  indistinct.  Enough,  however,  is  left 
to  show  that  it  was  a  fully  developed  and  comparatively  recent 
alphabet  of  Runes,  arranged  according  to  the  order  of  the 

■  letters  in  the  Ogham  alphabet.      The  following  fac-simile 

I  eJtbibits  as  much  of  it  as  is  at  all  distinct. 


I 


The  beginnings  and  endings  of  several  of  the  verses  are 
illegible  ;  but  their  general  purport  appears  from  the  parts 
which  remain.  They  were  merely  intended  to  remind  a  per- 
son of  the  mode  in  which  the  several  Runes  were  formed; 
thus  I  c  as  a  hook  [turned]  towards  you :  twojingera  up  in  c  ; 
fc  two  twigs  on  a  twig — twojingers  in  the  hack  of  o — two 
twigs  from  one  root  in  u^S,'C, 

Fortunately  the  last  line  is  perfect,  anc!  contains  the  fol- 
lowing distinct  recognition  of  the  introduction  of  the  Ogham  : 

Uucati  anatl  u  rpuaitl  clomeim  pi  CochlanD 
In  ro^um  oap  leap  ap  a  latm  pein  po  oapben. 

Hither  WM  brought,  in  the  sword  sheath  of  Lochlan's  king, 
The  Ogh&tti  ucross  the  sea.     It  was  his  own  hand  that  cut  it. 

If  this  statement  be  true,  it  would  appear  that  the  Ogham 
alphabet  of  twenty-five  letters,  simple  and  compound,  arranged 
10  a  peculiar  order,  was  introduced  into  Ireland  from  some 
part  of  Scandinavia  or  northern  Germany.  But)  wherever 
it  had  its  origin,  the  ordtr  of  its  letters  mu»t  have  been  fixed 
upon  before  the  tree-shaped  characters  were  invented  ;  and 
this  order,  as  we  have  already  observed,  being  founded  on 
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the  distinction  between  consonants^  vowels,  and  diphtbongs, 
proves  the  alphabet  not  to  be  a  primitive  one,  but  the  contri- 
vance of  a  grammarian. 

The  assertion  that  the  Runic  Ogham,  just  described,  was 
cut  upon  the  Kheath  of  a  sword,  is  in  accordance  with  what  we 
know  of  the  customs  of  tlie  Northern  people-  The  hilt  oi 
the  swoid  with  which  Bt^owulf  slew  the  Grendel's  mother  is 
described  as  having  been  marked  with  Rune  staves  (Bkowclf, 
L  ;i388) ;  and  in  the  Edda  we  find  Brynhildr  teaching  Si- 
gurdr  to  cut  the  Sigrunar  (victorious  Uunes)  on  the  hilt  and 
other  parts  of  bis  sword  (Brynhildr,  Quid.  L  6).  The  Ar- 
chaeological Album  (1845),  p.  204,  furnishes  us  with  a  repre- 
sentation of  a  silver  sword-hilt  thus  inscribed  with  Runes, 
which  was  found  some  time  ago  in  Kent. 

It  is  worthy  of  notice  that  the  most  ancient  authorities 
number  Ogma,  the  inventor  of  the  Ogham  character,  amongst 
the  Tuatha  De  Danann.  Those  who  believe  that  race  to 
have  been  a  northern  one  will  regard  this  circumstance  as  ft 
confirmation  of  the  theory  which  connects  the  Ogham  with 
the  Runes.  As  for  the  name  of  Ogma,  it  seems  likely  to 
denote  only  a  mythological  personage.  He  is  described  is 
being  the  grandson  of  6lu6uin  {Scientia), 

Dr,  O'Connor,  who  took  most  pains  to  examine  the  struc- 
ture of  the  Ogham  alphabet,  seems  to  have  felt  considerable 
misgivings  as  to  its  antiquity.  He  distinctly  avows  his  belief 
that  it  originally  had  but  sixteen  letters;  and,  in  consequence 
of  this  supposition,  he  is  forced  to  admit  that  the  tree^shaped 
letters  {/or mas  rectilineans)  may  be  of  modern  invention. 
He  even  expresses  a  doubt  as  to  the  date  of  the  Uraicepi, 
which  is  the  oldest  authority  on  all  points  relative  to  Iristi 
grammar.  Still  he  maintains  that  the  Irish  possessed  a  pri- 
mltive  alphabet  of  sixteen  Ogham  letters,  tdl  named  after  tre<?«. 

All  that  can  be  said  in  reply  to  this  assertion  is,  that 
if  we  deny  the  antiquity  of  the  Ogham  alphabet  as  it  hit 
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been  handi-d  down  to  us,  we  have  no  proof  remaining  of 
the  existence  of  any  oltler  Otrham.  The  moiiumenls,  whose 
aniiqiitty  i§  so  much  boasted,  bear  inscriptions  in  the  com- 
monly received  Ogham.  The  most  ancient  manuscript  trea- 
tises on  grammar  describe  it,  and  no  other.  These  heing 
the  only  evidences  which  we  possess,  bearing  upon  the  ques- 
tion before  us,  if  they  be  set  aside,  we  are  abandoned  to 
mere  conjecture.  The  truth  is,  that  nearly  all  the  assertions 
which  have  been  put  forward  by  Irish  antiquaries,  respecting 
the  origin  and  use  of  letters  amongst  the  ancient  Irish,  rest 
upon  the  authority  either  of  the  Tract  on  Ogham,  so  often 
alluded  to,  or  of  the  Uraicept:  and,  on  this  accoui»t,  ar»  ana- 
lysis of  these  treatises  ought  long  since  to  have  been  given 
to  the  world.  When  critically  examined,  they  will  be  found 
to  be  compositions  of  a  much  later  date  than  is  commonly 
assigned  to  them;  nay,  even  devoid  of  peculiar  ancient  ele- 
ments which  we  might  suppose  to  have  been  wrought  up  by 
later  writers,  interpolating  and  commenting  upon  them.  The 
Uraicept,  in  its  present  form,  cannot  have  been  written  before 
the  latter  part  of  the  ninth  century ;  and  its  authors,  whoever 
they  may  have  been,  were  persons  whose  notions  of  grammar 
were  derived  from  Priscian  and  Donatus. 

We  may,  indeed,  be  reminded  that  the  most  ancient  Irish 
tiiles  contain  allusions  to  the  use  of  tfie  Ogham  character  in 
remote  pagan  times*  A  tale  in  the  Leabhar  na  hUidhri  men- 
tions a  monument  erected  in  memory  of  Fothadh  Air^thech, 
whose  death  is  referred  to  the  third  century.  The  story  of 
Deirdre,  published  by  the  Gaelic  Society,  contains  a  similar 
allusion  (p.  1*27).  The  Book  of  Baliymote  preserves  an  an- 
cient tract,  which  mentions  the  Ogham  monument  of  Fiach- 
mch,  who  is  said  to  have  died  A,  D.  380, 

Before  we  can  estimate  the  value  of  this  testimony,  we 
must  approximate  to  the  date  of  the  composition  of  these 
tiUe«.     Their  evidence  will  be  of  little  weight  if  it  should  a[). 
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pear  that  tliey  were  Tvritten  long  after  the  erection  of  exist- 
ing Ogham  monuments,  which  certainly  belong  to  Christian 
times. 

The  conclusion  to  which  Mr.  Graves  has  arrived,  a«  re- 
gards the  origin  of  Ogham  character,  is  shortly  this,  that  it 
was  framed  by  persons  acquainted  with  the  later  and  deve- 
loped Runic  alphabets,  such  as  were  used  by  the  Anglo- 
Saxons.  If  this  conclusion  be  well  founded,  the  existence  of 
Ogham  monuments  in  Irulanddoes  not  prove,  as  is  commonly 
supposed,  that  the  Irish  had  the  use  of  letters  before  the  in- 
troduction of  Christianity  into  this  country.  On  the  other 
hand,  it  must  be  admitted,  that  even  if  the  recency  of  the 
Ogham  be  granted,  the  question  respecting  the  time  of  the 
introduction  of  letters  into  Ireland  still  remains  unsettled. 
Long  before  the  invention  of  the  Ogham  character,  it  seems 
likely  that  the  Irish  may  have  had  letters  of  some  kind:  eilhef 
Roman  letters  obtained  from  Britain,  or  Runes  derived  from 
some  of  the  Northern  nations,  with  whom  they  certainly  had 
intercourse  in  very  remote  times. 
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Mr»  Graves  exhibited  a  rubbing  of  an  inscription  on  one 
of  the  upright  atones  supporting  a  cromleach  at  Lcnnan  in 
the  parish  of  Tullycorbet,  county  of  Monaghan. 

The  inscription,  though  not  deeply  cut,  is  well  preserved, 
being  executed  on  a  smooth  part  of  the  stone,  completely 
sheltered  from  the  action  of  the  weather. 


Of  its  genuineness  Mr.  Graves  acknowledged  that  doubts 
might  be  entertained,  inasmuch  as  no  similar  inscriptions  hare 
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n  yet  discovered  in  this  country.  At  the  same  time  lie 
thought  it  desirable  to  bring  it  under  the  noiiee  of  uiitiijua- 
ries,  in  order  that,  it  it  be  spurious,  conipetezil  authority  may 
pronounce  it  to  be  a  forgery  ;  or,  if  it  should  appear  to  be  ge» 
nuinc,  that  other  inscriptions  of  the  same  kind  might  be  sought 
for  on  the  cromleachs  which  abound  in  this  country. 

Mr.  Graves  suggested  that  some  persons  in  the  neigh- 
bourhood oi  Tullycorbet  might  possibly  piMseas  inforniatiou 
calculated  to  throw  light  on  this  question. 

The  characters  employed  in  the  inscription  seem  to  be 
Runes  depending  from  a  stem-line;  a  mode  of  Runic  writing 
which  certainly  was  in  use,  though  not  the  commonest,  AJr. 
Graves  abstained  from  offering  any  eonjecturts  as  to  the 
leading  of  the  inscription  ;  hoping  that,  if  it  should  prove  de*- 
•erviiig  of  their  attention,  some  of  the  English  or  Northern 
antiquaries,  who  have  made  Runes  tlieir  special  study,  might 
be  induced  to  exercise  their  deciphering  powers  upon  it. 


A  note  was  read  from  the  Rev.  Mr.  Armstrong,  of  Kil- 
muckridge.  County  Wexford,  describing  an  ancient  earthen- 
ware urn  or  crucible,  found  in  his  neighbourhood,  containing 
several  specimens  of  bronze  articles,  such  as  celts,  rings,  and 
a  gouge,  all  in  a  state  of  advanced  o.iidation ;  and  ako  a  por-^ 
tion  of  an  instrument,  composed  apparently  of  an  alloy  resem- 
bling speculum  metal,  which  was  not  oxidated  on  the  surface. 
The  hardness  of  the  composition  of  this  article  was  so  great,  a 
penknife  would  not  cut  it. 

'^  The  urn  was  discovered  about  three  feet  below  the  sur* 
hce^  witb  a  flag  placed  over  it ;  but  no  other  stone,  of  any  size 
or  description,  wa<»  found  near  it.  The  soil  in  which  it  waa 
imbedded  i§  a  stifiT,  yellow  clay,  but  the  urn  was  filled  with  a 
durk-coloured  earth,  similar  to  that  of  the  upper  stratum. 
The  urn  contained  no  remains  of  bone,  &c.,  or  any  other  ar- 
ticles of  antiquity  than  those  now  in  your  possoMion. 
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"  The  name  of  the  townland  in  which  the  urn  was  founi 
is  Ballyvaxhten,  in  the  parish  of  Kilmucknd^e  ;  and  the  name 
of  the  finder  is  Patrick  Dempsey. 

*'  I  regret  that  I  have  not  been  able  to  procure  more  sa- 
tisfactory information  on  the  subject 

"  Over  the  spot  where  the  urn  was  found  there  was  a 
mound  of  earth,  in  removing  which  to  fill  a  marUpit,  and  in 
levelling  the  bank,  the  discovery  was  made;  but  whether  the 
mound  was  occasioned  by  the  opening  of  the  marl-pit  in  the 
first  instance,  or  existed  there  previously,  does  not  appear/* 


Sir  William  Betham  exhibited  a  seal  belonging  to  Mr. 
Cooke  of  Parsonstown,  found  in  the  river  at  Roscrea,  bearing 
the  *'fleur  de  lis,"  with  the  inscription  "  S.  Galfridi  Cob- 
NUBiENSis,"  apparently  of  the  early  part  of  the  fourteenth 
century* 

Sir  William  stated  that  he  had  not  been  able  to  connect 
this  Geoffrey  Cornwall  with  Ireland  by  the  Irish  records,  but 
there  could  be  no  doubt  it  was  the  seal  of  Sir  Geoffrey  Corn- 
wall, Knight,  who  died  about  1342,  or  his  son,  Sir  Geoffrey, 
who  died  about  1364, 

The  first  Sir  Geoffrey  Cornwall  was  son  of  Sir  Hichartl 
de  Cornubia,  natural  son  of  Prince  Richard  Plantagenet,  Earl 
of  Cornwall  and  Poictou,  King  of  the  Romans,  second  son  of 
King  John,  He  married  Margaret,  daughter  and  co-heir  of 
Hugh  de  Mortimer,  of  Rickard's  Castle,  and  sister  of  Joan, 
wife  of  Richard  Talbot,  Lord  of  Rickard's  Castle,  ancestor  to 
the  Earl  of  Shrewsbury.  Sir  Geoffrey  obtained  the  barony 
of  Burford  with  Margaret,  and  large  estates  in  Shropshire 
and  Herefordshire.  He  had  a  grant  of  firee  warren  in  bis 
manors  of  Stepleton,  Dineford,  Norton,  Auberden^  and  Ni- 
mindon,  10  Edw.  II.  1316  ;  and  a  market  and  fair  at  StepJe- 
ton,  1333,  8  Edw.  III.  On  his  death,  about  1342,  be  was 
found  seised  of  the  manor  of  Thorpe  and  half  the  manor  of 
Norton,  in  Korthamptonshirc,  with  other  lands. 
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His  8on,  Sir  Geoffrey  de  Cornubia  (or  Cornwall),  married 

CeciFia,  daughter  of ;  and  dying  about  1364,  he  was 

found  seised  of  half  the  manor  of  Rachefurd^  and  all  that  of 
Stepleton,  and  the  lands  of  Lentwardyn,  in  Herefordshire ;  the 
manors  of  Burford  and  Overes  hundred  in  Shropshire,  the 
manor  of  Ambredene,  in  Essex  ;  the  manor  of  Thorpe,  &c.,  in 
Northamptonshire;  that  of  King*s  Newton,  in  Devonshire; 
Boreford,  Puttlesden,  Wyle,  Sockton  Stormy,  Sheldesley 
Groat,  Achford,  Overton,  and  Hulle,  in  Shropshire. 

Hia  descendant,  Sir  Thomas  Cornwall,  was  knighted  by 
£dward  1V»,  and  Sir  Edmond  Cornwall  was  made  Knight 
of  the  Bath  at  the  coronation  of  Richard  IIL 

It  has  not  been  ascertained  that  Geoffrey  de  Cornwall  had 
any  connej[ion  with  Ireland,  as  far  as  the  records  are  con- 
cerned, as  his  name  has  not  been  discovered  thereon ;  but  the 
seal  being  found  here,  it  would  indicate  that  he  bad  possessions 
iu  Ireland. 


B  Rev.  Charles  Graves  exhibited,  on  the  part  of  Mr.  Court- 
ney Kenny,  a  large  specimen  of  Iceland  spar,  found  near 
Cong,  County  Mayo. 


Rev.  Dr.  Todd  presented  to  the  Museum,  on  the  part  of 
Mr.  Edward  Graves,  a  collection  of  knives,  arrow-heads,  &c., 
found  in  the  Island  of  Sacrificios,  on  the  coast  of  Mexico. 
These  articles  bear  a  remarkable  analogy  in  their  forms  to 
the  antiquities  composed  of  flint  found  in  Ireland,  and  also 
to  those  deposited  in  the  Museum  of  the  Academy. 


Junk  25tm,  1849. 

REV.  HUMPHREY  LLOYD.  D.  D.,  Presiaeot, 

Chair. 

Rev.  Dr.  Todd  read  a  paper  by  Rev.  Dr.  Hi  ticks, 

Khorsabad  Inscriptions,  &c. 

Tbis  paper  begins  with  pointing  out  the  relationship 
character  used  at  Kborsabad  to  those  of  the  other  kiuds 
iieatic  writings  ;  all  of  which,  with  the  exception  of  thi 
Persepolitani  the  author  considers  to  be  connected  tO] 
The  Khorsabad  characters  correspond  to  the  compUca 
pidary  characters  in  the  great  inscription  at  the  India 
in  the  same  manner  as  it  was  shown  in  a  former  paper  t 
third  Persepolitan  characters  do.  They  differ^  ho  we 
most  instances,  from  these;  and  it  requires  some  atteu 
the  matHier  in  which  they  are  used,  and  to  the  words 
are  common  to  the  diflferent  classes  of  inscriptions,  to 
fulling  occasionally  into  serious  error.  The  language 
these  inscriptions  is  nearly  the  same,  as  is  proved  by 
currence  of  the  same  words,  preformatives,  and  pron 
affixes  in  all  of  them.  The  Van  inscriptions  cootaio 
words  found  in  the  Assy rio- Babylonian,  but  not  the 
matives  of  verbs  nor  pronominal  affixes;  on  the  other 
they  have  case-endings  attached  to  the  nouns,  and  ver 
mi  nations,  which  characterize  an  I ndo«  European  Ian 
The  second  Persepolitan  characters  resemble  the  Khoi 
ones  less  closely  than  the  others  do ;  but  in  the  great 
rity  of  instances  the  connexion  between  ihem  can  be  t; 
The  language  of  these  inscriptions  differs  decidedly  from 
of  the  other  classes.  Having  exhibited  specimens  of  the  € 
responding  characters  in  the  several  kinds  of  writing,  i 
explained  the  system  by  which  he  represents  in  Eu 
characters  their  several  sounds,  lie  proceeds  to  illustrui 
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^sumples  the  several  kinds  of  ideographs,  including  determina- 
tive signs.  The  reading  of  the  names  of  Babylon,  Assyria,  and 
Jerusalem,    and  of  the  royal  names  of  Nebuchadnezzar  the 
Great,  and  his  father,  of  Esarchaddon,  who  buik  the  south- 
iwest  palace  at  Nimrudj  Sennacherib,  who  built  the  palace  at 
Kouyunjik,  and  his  father,  who  boilt  the  palace  at  Khorsabad, 
are  fully  discussed*    The  author  then  proceeds  to  consider  the 
chronological  order  of  the  inscriptions.     Those  which  are  en- 
graved on  the  reverses  of  many  of  the  slabs  were  cut  before 
the  others,  and  then  rejected;  the  slab  being  turned,  and  a  new 
inscription  engraved  on  its  other  face.  This  is  easily  accounted 
for  by  supposing  that,  in  the  course  of  his  reign,  the  position 
of  the  king  was  materially  altered.     Now  it  appears  that  on 
the  reverses  of  the  slabs  he  is  not  spoken  of  as  being  in  pos- 
session of  Babylon ;  nor  is  Nebo,  the  peculiar  god  of  the  Ba- 
bylonians, mentioned  among  the  other  gods.      In  the  inscrip- 
tions found  in  front,  Nebo  is  named  with  high  honour,  and 
authority  over  Babylon  is  claimed.   Tbe  builder  of  the  palace 
does  not,  however,  term  himself  **  king'*  of  Babylon,  but  uses 
a  different  name.    The  custom  of  appointing  dependent  kings 
is  illustrated  by  various  examples,  and  the  conclusion  arrived 
at  is,  that  this  king,  having  conquered  Babylon,  appointed  a 
dependent  king.    The  date  of  this  conquest  is  fixed  as  731  b.  c. 
when  Chinzirus  and  Porus  are  said  to  have  commenced  their 
reign.     Chinzirus  was  the  Khorsabad  king,  of  whose  name  it 
is  shown  that  it  is  a  possible  corruption  j  and  Porus  was  the 
dependent  Assyrian  king  of  Babylon.     His  name  is  identified 
with  Pul,  that  of  a  former  king  of  Assyria.   It  is  shown  that  the 
date  of  this  conquest  was  subsequent  to  the  tenth  year  of  the 
reign  of  Chinnilin,  and  before  his  fifteenth,  probably  about 
tbe  thirteenth*     This  would  place  his  accession  in  744,  which 
cannot  be  much  astray.     His  contemporaries  were  Bocchoris, 
King  of  Egypt,  and  Gita,  King  of  Ethiopia,  the  reading  of 
which  four  names  is  explained.    1  he  last  is  identified  with  tbe 
Zit  of  Africanus.     The  Egyptian  chronology  subsequent  to 
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these  kings  is  shown  to  be  consistent  with  the  data 
from  the  canon  of  Ptolemy ;  and  a  comparative  view 
rian,  Babylonian,  Jewish,  and  Egyptian  reigns  concli 

paper. 

Mr.  William  K.  Sullivan  read,  by  permission  of 
demy,  the  following  notice  on  the  Chemical  History 
of  Plants. 

**  The  object  of  the  present  memoir  is  merely  to 
fore  the  notice  of  the  Academy  a  few  of  the  results  at 
have  arrived  in  the  course  of  a  long  series  ofresearch< 
chemical  uuture  of  the  pollen  of  plants.  I  hope  to  bav 
honour  of  laying  before  the  Academy,  at  its  nejct  oieM 
>Jovember,  a  detailed  account  of  all  the  results  which  T 
obtained. 

'^  ilitherto  1  have  examine<l  the  subject  only  in  two 
of  view,  viz.,  the  proximate  analysis,  and  the  action 
acid  on  pollenin. 

"  If  pollen  be  treated  with  ether  until  nothing  fm 
dissolved,  and  if  the  ether  be  distilled  off,  an  oil  is  obtaii 
ing  all  the  properties  of  an  acid.  In  all  the  pollens  whicl 
examined  I  have  found  this  to  be  the  case ;  in  no 
could  1  detect  the  presence  of  glycerine.  This  is 
case  with  which  1  am  acquanted,  in  the  whole  vegetab] 
doro,  of  the  existence  of  a  free  oily  acid.  The  presem 
oily  acid  in  pollens  has  evidently  an  intimate  connexi< 
the  office  which  they  perform  in  vegetation.  FritscI 
speaking  of  tbe  question  as  to  whether  the  pollen>sac 
granules  of  different  chemical  compositions,  and  which 
granules  is  necessary  to  the  function  of  fructificatioo' 
that  from  his  experiments  he  can  only  draw  tbe  probablj 
roneous  conclusion  that  the  oil-globules  exist  in  every  pd 
and  that  they  are  necessary  for  fructification,  while  the  a 
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kinds  of  granules  occor  very  Beldom,  and  ore  probaMy  only  in- 
tended to  supply  material  for  the  formation  of  the  pollenic  tubes. 
This  opinion,  which  is  borne  out  by  the  researches  of  most 
others,  coincides  singularly  with  the  anomalous  chemical  nature 
of  the  oil-globule  itself.  If  the  oil  be  saponified  by  carbonate 
of  soda,  from  which  it  readily  expels  the  carbonic  acid,  and 
precipitated  by  acetate  of  lead,  and  the  lead  salt  treated  with 
pure  anhydrous  ether,  the  greater  part  will  dissolve,  leaving  a 
quantity  of  a  lead  salt,  which,  on  decomposition  with  hydro- 
chloric acid,  yields  a  solid,  white,  tat  acid,  having  all  the  proper- 
ties of  the  acid  obtained  by  the  saponification  of  pure  bee*s 
wax.  At  present  I  prefer  not  giving  any  formula  for  this  body. 
The  portion  soluble  in  ether,  when  decomposed,  yields  an  oil 
which  appears  in  every  respect  to  be  oleic  acid.  The  quan- 
tity of  the  wax  varies  in  different  pollens,  and  it  even  appears 
to  vary  in  different  specimens  of  the  same  pollen.  The  pollen 
which  I  in  general  employed  was  that  of  the  Ptnus  picea^  but 
I  have  also  examined  that  of  Pinus  stjhtstns^  Abies  excelsa, 
Uhx  europeus,  Sarothmnnius  scoparius^  and  another  species, 
Crataegus  monogyna^  Sambicus  nigral  Hex  a^uijvlium^  Ra-' 
nunculus  hederaceuay  /3  grandijlorus^  and  also  the  sporules  of 
JLycopodium  davatum. 

**1  have  not  been  able  to  determine  whether  the  stigma  of 
plants  is  alkaline.  I  at  first  believed  that  such  might  be  the 
case,  and  that  some  connexion  existed  between  the  acid 
nature  of  the  pollen  and  the  alkaline  nature,  if  such  be  so, 
of  the  stigma ;  hut  the  results  at  which  I  have  arrived,  with 
reference  to  the  constitution  of  the  pollenine  itself,  and  parti- 
cularly with  reference  to  the  chemical  nature  of  the  sporules 
of  lycopodium,  lead  me  to  think  that  the  origin  of  the  oil-glo- 
bules is  simply  a  chemical  metamorphosis  of  the  pollenine,  as 
I  will  point  out  in  another  place. 

"  The  residue,  after  treatment  with  ether,  was  boiled  for 
»otne  minutes  with  a  weak  solution  of  potash,  and  then  with 
pure  water.     The  mass  which  remained  after  this  treatment 
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consists  of  the  poUenine  of  Bucholz  and  John,*  and  is  ram- 
ble in  quantity  for  each  plant  From  the  pollen  of  Pinui  pkea 
I  obtained  about  80  per  cent.     Herepath  obtained  from 

Lilium  bulbiferum, 43*012 

— candid  um,     .     .     .     ,     .     36*936 

Cactus  speciosissimus,        .  .     46o75t 

**  The  poUenine  obtained  from  Pinus  picea  scarcely  differs 
in  appearance  from  the  original  pollen  ;  it  is  insoluble  in  every 
substance  which  I  have  hitherto  tried;  while  the  pollen  of  the 
typha,  accordhig  to  Braconnot,  dissolves  without  decomposi- 
tion in  concentrated  acids;  and  iho^e  oi Lilium  hulbijerum ^ 
candidum  have  the  same  property,  according  to  Herepatii. 
The  only  pollen  having  tliis  property,  which  I  examined,  wa§ 
that  of  the  holly»  I  have  never  been  able  to  detect  the  slighteit 
trace  of  starch  in  pollen,  which  agrees  perfectly  with  the  riewi 
of  Raspail*  Sugar,  on  the  contrary,  appears  to  be  always  pre- 
sent. On  the  presence  of  malic  acid,  which  is  stated  to  have 
been  found  in  the  pollen  of  the  date  by  Fourcroy^  and  in  that 
of  the  cedar  by  Macaire  Frinsep,  I  cannot  decide;  at  least  I 
have  not  been  able  to  detect  its  presence  in  any  of  the  pollens 
which  I  have  examined^  Sulphur  does  not  appear  to  be  n  con- 
stant constituent,  although  I  have  found  it  present  as  sulphate 
in  most  of  the  pollens  which  I  examined,  which  agrees  witli 
the  analysis  of  the  pollen  of  the  cedar  by  Macaire  Prinscp4 
Phosphorus,  on  the  other  hand,  appears  to  play  an  important 
part  in  the  function  of  pollens  ;  I  am  inclined  to  think  it 
exists,  not  only  as  phosphoric  acid,  but  also  as  phosphorus  in 
combination  with  organic  matter,  in  some  pollens.  The  quan- 
tity of  phosphoric  acid  yielded  by  the  ash  of  most  pollens  ex- 
ceeds 40  per  cent, 

•  Aiuial.  de$  Sciences  (fOhn,^  torn.  iii.  p*  3S8,     1880. 

f  Quortprlj  Journal  of  the  Chemtoa.!  Socioty.  No.  L  p.  L 

I  Bihtiotheque  UnivcrnelU,  1830, 1.  5. 


377 


I 


Silica  appears  to  be  always  present,  and  fiometlmes  in 
considerable  quantity.  The  proportion  of  mag^nesia  and  of  al- 
kalies is  also  remarkable. 

**  Whether  poUenine  is  a  homogeneous  substance,  or  not, 
remains  yet  to  be  decided.  The  analyses  hitherto  made,  as 
well  as  ray  own,  give  very  varying  results.  The  difficulty  of 
obtaining  sufficient  material  has  hitherto  prevented  me  from 
endeavouring  to  effect  a  separation  of  the  tissues  which  usually 
compose  the  grain  of  pollen,  but  I  hope  in  a  short  time  to  ar- 
rive at  some  results  on  this  point*  1  have,  however,  been  able 
to  settle  one  point,  that  is,  the  existence  of  nitrogen.  In  every 
pollen  which  I  have  hitherto  examined  1  have  found  that  sub-  I 
stance,  and  generally  in  very  large  proportion,  in  some  cases  I 
^_B  and  9,  and  in  another  1 1  per  cent,  1 

^y      **  1  have  examined  the  products  of  the  action  of  nitric  acid 
on  the  pollenine,  and  have  arrived  at  some  very  remarkable       ■ 
results  which,  when  completed,  will,  1  hope,  throw  considera-       I 
ble  light  on  the  nature  of  that  botly,  V 

••  When  pollenine  from  the  pollen  of  Pinus  picea  is  treated 
with  nitric  acid  of  sp.  gr.  1*25,  in  a  retort  to  which  is  attached 
an  apparatus  for  condensing,  kept  extremely  cool,  and  gently 
I      beated,  a  violent  action  takes  place,  and  after  some  time  the 
whole  of  the  pollen  disappears,  the  surface  of  the  liquid  in  the 
^■■etort  becomes  covered  with  a  considerable  layer  of  oil.  If  ihe 
^distillation  be  continued  for  some  time,  a  quantity  of  oil  will 
L     distil  over,  a  portion  of  which  will  float  in  the  liquid  in  the  re- 
l|||Beiver,  while  a  considerable  portion  will  be  found  in  solution. 
The  oil  which  distils  over  consists  principally  of  butyric,  va- 
lerianic, and  the  other  volatile  acids  derived  from  the  action 
of  nitric  acid  on  fats.     I  have  not  as  yet  sufficiently  examined 
the  fatty  body  which  forms  on  the  surface  of  the  liquid  in  the 
retort.  It  is  perfectly  white,  sott,  and  fuses  at  a  very  low  tem- 
*rature,  forming  a  perfectly  colourless  oil   having  an  ex- 
lety  aromatic  smell,  and  decomposing  when  strongly  heated. 
ly  continuing  the  action  of  nitric  acid  upon  it,  ti  entirely 
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breaks  up  into  suberic  acid,  valerianic  acid,  veleronnil 
some  other  products.  During  the  oxidation  of  the  pollen, 
abundance  of  hydrocyanic  acid  is  given  off,  indeed  in  such 
quantity  as  to  mask  the  smell  of  every  other  body.  This  h  an 
additional  proof  of  the  presence  of  nitrogen. 

**  When  the  solid  fat  is  removed  from  the  retort,  and  the 
remaining  liquid  distilled  nearly  to  dryness  until  ail  the  vola- 
tile oily  acids  have  passed  over,  there  remains  in  the  retort  a 
large  quantity  of  suberic  acid,  and  also  pimelic,  and  the  other 
acids  obtained  in  the  oxidation  of  fat,  but  the  principal  pi9- 
duct  is  suberic  acid.  I  obtained  oxalic  acid  only  from  one 
pollen  J  namely,  Crataegus  monogyna, 

**  It  would  be  premature  to  speak  of  the  nature  of  the 
white  solid  fat,  but  I  may  slate  that  1  think  I  m\\  be  able  to 
establish  its  relation  to  wax  on  one  side,  and  to  lignine  and 
starch  on  the  other. 

"  There  is  one  point  more,  of  great  interest,  to  which  I 
would  beg  to  call  the  attention  of  botanists.  Wydeler»  as  t 
consequence  of  the  theory  of  Schleiden,  maintains  that  plants 
have  not  two  sexes,  as  hitlierto  supposed;  that  the  anther, 
far  from  being  the  male  organ,  is  the  female, — in  fiicl,  ao 
ovary  ;  that  the  pollen  grain  is  the  germ  of  a  new  plant ;  thai 
the  pollinic  tube  becomes  the  embryo  within  the  embryo  sac 
of  the  ovule,  which  merely  supplies  nourishment  and  shelter 
to  the  embryo  up  to  a  certain  period;  and  that  this  phenomena 
is  improperly  termed  *  fecundation/*  I  think  the  chemical 
nature  of  the  pollen  of  Lycopodium  ctavaium^  which  is  a  inw 
germ  or  sporule,  bears  out  this  view  in  full,  I  have  obtaii 
all  the  products  from  that  body  which  1  have  obtained  ft 
the  pollen  of  the  Pinus  picea^  &c. 

**  1  hoped  to  have  been  able  to  have  arrived  at  some  fur^ 
ther  conclusions  this  Spring,  but  want  of  time,  and  the  bad- 
nesa  of  the  season,  prevented  me  from  obtaining  pollen  in  any 

•  Wilfon  in  Hookcr'8  Joorno],  t.  xxif.  1*2. 
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quantity;  indeed  it  is  not  very  easy  to  obt^uii  it  at  any  time. 
However,  1  iiope  to  be  able  to  iiiU\  soinelijing  more  im|3ortant» 
particularly  with  relerence  to  the  nature  of  wax  anri  its  con- 
nexion with  pollen,  at  the  next  meeting  of  the  Academy/' 
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The  President  made  a  short  communication  on  the  relation 
of  the  Variations  of  the  Magnetic  Elements  (diurnal  and  an- 
nual) to  the  contemporaneous  Variations  of  Temperature. 

Having  already  shown*  that  the  changes  of  the  magne- 
tic declination,  and  those  of  temperature,  were  connected 
in  the  most  intimate  manner,  the  author  was  naturally  fed 
to  expect  a  similar  correspondence  in  the  case  of  the  other 
magnetic  elements.  This  expectation  luisbeen  fully  confirmed, 
so  far  as  relates  to  the  intensity  of  the  horizontal  component 
of  the  magnetic  force.  Upon  a  comparison  of  the  results  of  ob- 
servation of  this  element  for  the  four  years  (1840-1843)  already 
ditcuased,  be  has  found  that  the  diurnal  range  of  the  intensity 
(or  the  area  of  the  diurnal  curve,  which  observes  a  similar 
law)  undergoes  a  change  in  the  course  of  the  year  analogous 
to  that  which  has  been  already  found  in  the  case  of  the  declina- 
tion, and,  therefore,  like  it,  closely  resembling  tlie  correspon- 
ding variation  of  the  range  of  temperature.  The  minimum  range 
of  the  intensity  (like  that  ot  the  declination  and  temperature) 
occurs  in  December.  There  are  two  maxima,  with  a  small 
intervening  minimum  ;  the  first  of  these  occurs  (as  in  the 
case  of  the  declination)  in  April,  and  the  second  in  July. 

The  mean  diurnal  ranges  of  the  intensity,  in  the  separate 
yeurt,  likewise  follow  a  progression  similar  to  that  of  the  tem- 
perature, being  greatest  in  the  first  of  the  four  years  above 
mentioned,  and  diminishing  thence  unto  the  last. 

llie  annual  variaiion  of  the  horizontal  intensity  is,  in  like 
',  closely  connected  with  the  corresponding  variation  of 
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temperature;  and,  like  it,  is  represenletl  by  a  single  oscillatu 
IiUhemeanof  the  years  biihertocxainined  tlie  minimum  occurs, 
both  for  the  intensity  and  temperature,  in  the  month  of  Febru- 
ary, The  epochs  of  the  maxima  Ho  not  accord  quite  so  closely* 
that  of  the  intensity  taking  place  about  the  beginning  of  July, 
while  that  of  the  temperature  occurs  a  month  later  ;  but  as  the 
amount  varies  very  little  near  the  epoch  of  the  maximum,  and 
as  there  is  considerable  difference  in  this  respect  in  the  results 
of  different  years,  we  may  reasonably  expect  a  closer  agree- 
ment in  the  means  deduced  from  a  greater  number  of  separate 
years.  The  mean  amount  of  the  annual  variation  of  the  inten- 
sity is  about  '0014  of  the  whole. 

The  author  couclmled  by  some  remarks  on  the  bearing  of 
these  facts  upon  the  physical  explanation  of  the  phenomena* 


Sir  William  Rowan  Hamilton  communicated  to  tlic  A 
demy  some  results,   obtained  by  the  quaternioi^  ana]y>if, 
spec  ting  the  inscription  of  gauche  polt/gons  in  surfaces  oftkt 
second  order, 

U  it  be  required  to  inscribe  a  rectilinear  polygon  p,  p„ 
Pii-  ..p„.i  in  such  a  surface,  under  the  conditions  that  its  n 


1 


successive  sides,  vv^^  v,  v 


n-l 


p,  shall  pass  resp4>ctivel]r 


through  n  given  points,  A|,  a*,  . . ,  a»,  the  analysis  of  Sir  VV, 
R.  n.  conducts  to  oncy  or  to  itco  real  right  lines^  as  contain* 
ing  the  first  corner  p,  according  as  the  number  n  of  sides  it 
odd  or  even:  while,  in  the  latter  of  these  two  cases,  the  two 
real  right  lines  thus  found  are  reciprocal  polar s  of  each 
other,  with  reference  to  the  surface  in  which  the  polygon  it 
to  be  inscribed.  Thus,  for  the  inscription  of  a  plane  tnangle, 
or  of  a  gauche  pentagon,  heptagon,  &c.,  in  a  surface  of  the 
second  order,  where  three»  five,  seven,  &c  points  are  gtven 
upon  its  sides,  a  single  right  line  is  found,  which  may  or  may 
not  intersect  Jthe  surface;  and  the  problem  of  inscription  ad« 
mits  generally  of  two  real  or  of  two  imaginary  solutions. 
But  for  the  inscription  of  a  gauche  quadrilateral,  beiagon, 
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octagon,  &e.,  when  four^  sixj  eight*  &e.  points  arc  given  on 
ita  successive  sides,  two  real  right  lines  are  found,  which  (as 
ubove  slated)  are  polars  of  each  other ;  and  therefore,  if  the 
surface  be  an  ellipsoid,  or  a  hyperboloid  of  two  sheets,  the 
problem  admits  generally  of  two  real  and  of  two  imaginary 
solutions:  while  if  the  surface  be  a  hyperboloid  of  owe  sheet, 
the  four  solutions  are  then,  in  general,  togetlier  real,  or  toge- 
ther imaginary. 

When  a  gauche  pentagon,  or  polygon  with  2m  +  1  sides, 
is  to  be  inscribed  in  an  ellip'^oid  or  in  a  double-sheeted  hyper- 
boloid, and  when  the  single  straight  line,  found  as  above,  lies 
wholly  outside  the  surface,  so  as  to  give  two  imaginary  solu- 
tions of  the  problem  as  at  first  proposed,  this  line  is  still  not 
useless  geometrically  ;  for  its  reciprocal  polar  intersects  the 
surface  in  two  real  points,  of  which  each  is  the  first  corner  of 
an  inscribeii  decagon,  or  polygon  with  4m +  2  sides,  whose 
2m  -f  I  pairs  of  opposite  sides  intersect  each  other  respectively 
in  the  2w  +  1  given  points,  a,,  as,  . . .  A2,„<,,  Thus  when,  in 
the  well  known  problem  of  inscribing  a  triangle  in  a  plane 
conic,  whose  sides  shall  pimn  through  three  given  points^  the 
known  rectilinear  locus  of  the  first  corner  is  found  to  have  no 
real  intersection  with  the  conic,  so  that  the  problem,  as  usually 
viewed,  admits  of  no  real  solution,  and  that  the  inscription 
of  the  triangle  becomes  geometrically  imposdble ;  we  have 
only  to  conceive  an  ellipsoid,  or  a  double-sheeted  hyperboloid, 
to  be  so  constructed  as  to  contain  the  given  conic  upon  its 
Mirfaoe;  and  then  to  take,  with  respect  to  this  surface,  the 
polar  of  this  known  right  line,  in  order  to  obtain  two  real  or 
gcometricatty  possible  %<Am\ao\\%  ot  another  problem,  not  less 
interesting:  since  this  rectilinear  polar  will  cut  the  surface  in 
two  real  points,  of  which  each  is  the  first  corner  of  an  imcrilttd 
(fttuche  htxatfon  whose  opposite  sides  intersect  each  other  in  the 
three  points  proposed.  (It  may  be  noticed  that  the  three 
diatjoHuU  of  this  gauche  hexagon,  or  tlie  three  right  lines 
joining  each  corner  to  the  opposite  one,  intersect  each  other 
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u\   ont  c6WiiMfi  jNUnf,  namely,   iii   the  pole   of  tlie  gi^ 

plane). 

If  we  seek  to  inscribe  a  polygon  of  Am  sides  in  a  fturfieice  of 
the  second  order^  under  the  condition  that  its  opposite  sidet 
shull  intersect  respectively  in  2m  given  points,  the  quatenuon 
analysis  conducts  generally  to  two  polar  right  lines,  as  lod  of 
the  first  corner^  which  lines  are  the  same  with  those  that  wodd 
be  otherwise  found  as  loci  of  the  first  corner  of  an  inscribed 
polygon  of  2m  sides,  passing  respectively  through  the  2ot 
given  points.  Thus,  in  general ^  the  polygon  of  4m  side*, 
found  as  above,  is  merely  the  polygon  of  2»i  sides,  with  each 
side  twice  traversed  by  the  motion  of  a  point  along  its  peri* 
meter.  But  if  a  certain  condition  be  satisfied,  by  a  cerijiin 
arrangement  of  the  2m  gii^en  points  in  space;  namely,  if  the 
last  point  Ao^  be  on  that  real  right  line  which  is  the  locus  of 
the  first  corner  of  a  real  or  imaginary  inscribed  polygon  of 
2m  -  I  sides,  which  pass  respectively  through  the  first  2m  -  1 
given  points  A,,  *  .  .  a^,^.^;  then  the  inscribed  polygon  of  4«i 
distinct  sides  becomes  not  only  possible  but  indeterminatft 
its  first  corner  being  in  this  case  allowed  to  take  ang  position 
on  the  surface.  For  example,  if  the  two  triangles  p  i»',  j*t, 
p"  p"i  p's  be  inscribed  in  a  conic,  so  that  the  corresponding 
sides  P  p'l  and  p"  p")  intersect  each  other  in  Ai;  p'i  Pj  and 
p",  v\  in  Aa  ;  and  p^  p',  p's  p%  in  A3  ;  and  if  we  take  ^^ 
fourth  point  A4  on  the  right  line  p'  p",  and  conceive  any  so^^l 
face  of  the  second  order  constructed  so  as  to  contain  the  given 
conic ;  then  any  point  p,  on  this  surface,  is  fit  to  be  the  first 
corner  of  a  plane  or  gauche  octagon^  p  p, . .  .  P7,  inscribeil  in 
the  surface,  so  that  the  first  and  fifth  sides  p  Pi,  P4  p.-^  shall 
intersect  in  a,  ;  the  second  and  sixth  sides  in  a^;  the  third  and 
seventh  sides  in  A3 ;  and  the  fourth  and  eighth  in  Aj.  And 
generally  if  2»t  given  points  be  points  of  intersection  ofop|>o- 
site  sides  of  any  one  inscribed  polygon  of  4»i  sides,  the  same 
2m  points  are  then  fit  to  be  intersections  o(  opposite  sides  of 
infinittiy  many  other  inscribed  polygons,  plane  or  gnuche,  of 
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Am  sides,  A  very  elementary  example  is  furnished  by  an  in- 
scribed plane  quadrilateral^  of  which  the  two  points  of  meet- 
ing of  opposite  sides  are  well  known  to  be  conjugate^  relatively 
to  the  conic  or  to  the  surface,  and  are  adapted  to  be  the  points 
of  meeting  of  opposite  sides  of  infinitely  many  other  inscribed 
quadrilaterals. 

When  all  the  sides  but  one^  of  an  inscribed  gauche  poly- 
gon, pass  through  given  points,  the  remaining  side  may  be 
said  generally  to  be  douhhj  tangent  to  a  real  or  imaginary  sur- 
face of  the  fourth  order^  which  separates  itself  into  two  real 
or  imaginary  ^Mr/rtc<?*  of  the  second  order ^  having  real  or  ima- 
ginary double  contact  with  the  original  surface  of  the  second 
order,  and  with  each  other.  If  the  original  surface  be  an 
ellipsoid  (e),  and  if  the  number  of  sides  of  the  inscribed  po- 
lygon, pP|...P2m»  be  odd,  «  2w  +  1,  so  that  the  number  of 
fixed  points  a,,  . .  .  A^^  h  even,  -=  2i»,  then  the  two  surfaces 
enveloped  by  the  last  side  P2„  p  are  a  real  inscribed  ellipsoid 
(k),  and  a  real  exscribed  hgperboloid  of  two  sheets  (e  ') ;  and 
these  three  surfaces  (e)  (s')  (b')  touch  each  other  at  the  two 
real  points  B,  b',  which  are  the  first  corners  of  two  inscribed 
polygons  BDi . . .  Ba„. ,  and  b' b,  . . .  b o«. ,,  whose  2m  sides  pass 
respectively  through  the  2m  given  points  (a).  If  these  three 
surfaces  of  the  second  order  be  cut  by  any  three  planes  pa- 
rallel to  cither  of  the  two  common  tangent  planes  at  b  and  b', 
the  sections  are  three  similar  and  similarly  placed  ellipses ; 
thus  u  and  b'  are  two  of  the  four  umbilics  of  the  ellipsoid  (b'), 
and  also  of  the  byperboloid  (b"),  when  the  original  surface  B 
is  a  spficre*  The  closing  chords  P2„  p  touch  a  series  of  real 
curves  (c^  on  (b),  and  also  another  series  of  real  curves  (c'} 
on  (b'),  which  curves  are  the  aretes  de  rebroussement  of  two 
^en^  oi developable  surfaces^  (u)  and  (d")^  into  which  latter 
BUificet  the  closing  chords  arrange  themselves ;  but  these  two 
leU  of  developable  surfaces  are  not  generally  rectangular  to 
each  other,  and  consequently  the  closing  chords  themselves 
M€  not  generally  perpendicular  to  any  one  common  surfacf 
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HowL'vcr,  vvhi?ii  (k)  la  u  sphere,  the  developable  surfaces 
it  in  two  series  of  curves,  (f),  (f'),  which  everywhere 
each  other  at  right  angles;  and  generally  at  any  point  p  on 
(k),  tlie  tangents  to  the  two  curve*  (f')  and  (f")  are  parallel 
to  two  conjugate  semidiameters. 

The  centres  of  the  three  surfaces  of  the  secand  order  are 
placed  on  one  straight  line;  and  every  closing  chord  pj^pii 
cut  harmonically  at  the  points  where  it  touches  the  twosur- 
faces  (e),  (e"),  or  the  two  curves  (c),  (c  ),  which  are  the 
aretes  of  the  two  developable  surfaces  (d),  (o*),  pamig 
through  that  chord  v^m  P.  In  a  certain  class  of  cases  the  three 
surfaces  (e),  (e),  (e")  are  all  oi  re  volution ,  round  one  comrooa 
axis;  and  when  this  happens,  the  curves  (c%  (c"),  (?")»  (r") 
are  certain  spires  upon  these  surfaces,  having  this  commm 
character^  that  for  any  one  such  spire  equal  rotations  round 
the  axis  give  equal  anharmonic  ratios  ;  or  that,  more  fully*  if 
on  a  spire  (c),  for  example,  there  be  taken  two  pairs  of  poiott 
c',»  c'^  and  C3»  c'j»  and  if  these  be  projected  on  the  axis  n  t 
in  points  g\,  g^  and  g's^  G'4,  then  the  rectangle  Bo'i.oti 
will  be  to  the  rectangle  bg'«  .  g\  b',  as  bg's  .  g'^  b'  to  ug'i  .  g'jB', 
if  the  dihedral  angle  c'iBB  c'ti  be  equal  to  the  dihedral  an^fle 
C3'bb'c4'.  In  another  extensive  class  of  cases  the  hyperbo* 
loid  of  two  sheets  (e")  reduces  itself  to  a  pair  of  planesj  touch* 
ing  the  given  ellipsoid  (k)  in  the  points  B  and  b';  and  ihea 
the  prolongations  of  the  closing  chords,  P2«p,  all  meet  the 
right  line  of  intersection  of  these  two  tangent  planes :  or  the 
insciibed  ellipsoid  (e)  may  reduce  itself  to  the  right  line  tiB, 
which  isj  in  that  case,  crossed  by  all  the  closing  chords.  For 
example,  if  the  first  four  sides  of  an  inscribed  gauche  pernio 
gon  pass  respectively  through  four  given  points,  which  ire 
ail  in  one  common  fdanc,  then  the  ftfth  side  of  the  pentagon 
intersects  a  fixed  right  line  in  that  plane. 

An  example  of  imaginary  envelopes  is  suggested  by  the 
problem  o(  inscribing  a  gauche  quadrilateral,  hexagon,  or  pl^ 
lygon  of  2m  sides  in  an  ellipsoid,  all  (he  sides  but  the  ImI 
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being  obliged  to  pass  through  fixeil  fioiiiis.  In  this  problem 
the  last  Me  may  be  said  to  touch  two  imaginary  surfaces  of 
the  second  order,  which  intersect  each  other  in  two  real  or 
imaginary  conies,  situated  in  two  real  planes ;  and  when  these 
two  conies  are  real,  they  touch  the  original  ellipsoid  in  two 
real  and  common  points,  which  are  the  two  positions  of  the 
first  corner  of  an  inscribed  polygon,  whose  sides  pass  through 
the  2wi  -  I  dated  paints.  Every  rectilinear  tangent  to  either 
eonic  is  a  closing  chord  p-im-i  r  ;  but  no  position  of  that  clos- 
ing chord,  which  is  not  thus  a  tangent  to  one  or  other  of  these 
conies,  is  intersected  anywhere  by  am/  infinitely  near  chord 
of  the  tystecn.  These  results  were  illustrated  by  an  example, 
in  which  there  were  three  given  points ;  one  conic  was  the 
known  envelope  of  the  fourth  side  of  a  plane  inscribed  qua- 
drilateral ;  and  this  was  found  to  be  the  ellipse  de  gorge  of  a 
certain  single*sheeted  byperboloid,  a  certain  section  of  which 
hypefboloid,  by  a  plane  perpendicular  to  the  plane  of  the  el- 
lipse, gave  the  hyptrhola  which  was,  in  this  example,  the  other 
real  conic,  and  was  thus  situated  in  a  plane perpendieular  to  the 
plane  of  the  ellipse.  And  to  illustrate  the  imagifwry  charac- 
ter of  the  enveloped  surfaces^  or  the  general  nun-intersection 
(in  this  example)  of  infinitely  near  poi^itions  of  tlie  closing 
chords  in  space,  one  such  chord  was  selected  \  and  it  was 
•bown  that  all  the  infinitely  near  chords,  which  made  with  this 
chord  equal  and  infinitesimal  angles,  were  generatrices  (of 
one  common  system)  of  an  infinitely  thin  and  single-sheeted 
byperboloid* 

Conceive  that  any  rectilinear  polygon  of  n  sides,  bB|  . . . 
B,,,,  has  been  inscribed  in  any  surface  of  the  second  order, 
and  that  n  points  a,  . . .  a^  have  been  assumed  on  its  n  sides, 
BB|, . . « ii«.iB.  Take  then  at  pleasure  any  point  v  upon  the 
•nme  nurfacc,  and  draw  the  chords  pa|P|,  < . .  p«.|  a„p«,  pnssing 
rrspectiwly  through  tiie  n  points  (a).  Again  begin  with  p«, 
and  draw,  through  the  same  «  points  (a),  «  other  succesnive 


chords,  p|,A|F4|.i, . . .  FjA-i  AftP^H.  Again,  draw  the  fi  cIh 
i^*iNA,Poii,|, . .  .  P3„.i  AnP3ii-  Draw  tangent  planes  at  p«  and  Pu, 
meeting  the  two  new  chords  pp^n  and  v^r^„  in  points  r,  b'; 
and  draw  any  rectilinear  tangent  BC  at  B.  Then  one  or  othf? 
of  the  two  following  theorems  will  hold  good,  accordinj 
n  is  an  odd  or  an  even  number.  When  n  is  uddy  the  tl 
points  BHK  will  be  situated  in  one  straight  line.  When  n  is 
even,  the  three  pyramids  which  have  BC  for  a  common  edgf, 
and  have  for  their  edges  respectively  opposite  thereto  the  three 
chords  pro„,  Pb„p„,  Pnr3„,  being  divided  respectively  by  Um 
squares  of  those  three  chords^  and  multiplied  by  the  squares 
of  the  three  respectively  parallel  semidiameters  of  the&ur£ace, 
and  being  also  taken  with  algebraic  signs  which  i(  is  easy  to 
determine,  have  their  sum  equal  to  zero.  Both  theorems  con- 
duct to  a  form  of  Poncelet*s  construction  (the  present  writer's 
knowledge  of  which  is  derived  chiefly  from  the  valuable  work 
on  Conic  Sections,  by  the  Rev.  George  Salmon,  F.  T.C.  D.), 
when  applied  to  the  problem  of  inscribing  a  polygon  in  a  plaae 
conic:  and  the  second  theorem  may  easily  be  stated  generally 
under  a  graphic  instead  of  a  metric  form. 

I'he  analysis  by  which  these  results,  and  others  connected 
with  them,  have  been  obtained,  appears  to  the  author  to  be 
sudiciently  simple,  at  least  if  regard  be  had  to  the  noireltyaikl 
difficulty  of  some  of  the  questions  to  which  it  has  been  thus 
applied ;  but  he  conceives  that  it  would  occupy  too  large  i 
space  in  the  Proceedings,  if  he  were  to  give  any  account  of 
it  in  them :  and  he  proposes^  with  the  permission  of  the  Coud* 
cil,  to  publish  his  calculations  as  nn  appendage  to  his  Second 
Series  of  Researches  respecting  Quaternions,  in  the  Transact 
tions  of  the  Academy*  He  would  only  further  observe*  on  tb« 
present  occasion,  that  he  has  made,  in  these  investigations,  a 
frequent  use  of  expressions  of  the  formQ+  v^(-  1)  Q,  where 
V(^  1)  is  the  ordinart/  imatjinanf  of  the  older  algebra,  while 
g  and  q'  are  tteo  different  quatemionsy  of  the  kind  ijitroduced 


by  Kim  into  analysis  in  1843,  involving  the  three  new  imat/i^ 
naries  ifjt  k^  for  which  the  fundamental  formula, 

hold^  good.  (See  the  Proceedings  of  November  13th,  1843), 
And  Sir  W,  R,  Hamilton  thinks  that  the  name  **  Biqua- 
TERNioN,*'  which  he  has  been  for  a  considerable  time  accus- 
tomed to  apply,  in  his  own  researches,  to  an  expression  of 
this  form  q  +  \^(-  1)  q',  is  a  designation  more  appropriate  to 
such  expressions  than  to  the  entirely  different  (but  very  inte- 
resting) octonomials  of  Messrs.  J.  T*  Graves  and  Arthur 
Cayley,  to  which  Octaves  the  Rev.  Mr.  Kirkman,  in  his  paper 
on  Pluquateniions^  has  suggested  (though  with  all  courtesy 
towards  the  present  author),  that  the  name  of  Inquaterniou 
might  be  applied. 


B        I^r,  Todd  presented,   on  behalf  of  Mr.  Caulfield  of  Cork, 
the  rubbing  of  a  grave-stone  found  in  the  ancient  church  of 

■  Keel,  East  Carbery,  County  Cork. 
The  stone  from  which  the  rubbing  was  taken  is  flat,  and 
the  exact  size  and  shape  of  the  paper;  and  is  a  species  of 
granite,  of  a  kind,  as  Mr.  Caulfield  thinks,  quite  different 
from  any  found  in  the  neighbourhood.  The  back  of  the  stone 
is  somewhat  concave,  and,  as  Mr.  Caulfield  thinks,  made  so 
by  art. 

Mr.  Caulfield  stated,  in  a  letter  to  Dr.  Todd,  that  he  had 
opened  in  the  same  district  three  forts,  in  one  of  which,  called 
Agbalusky,  he  found  Ogham  inscriptions  on  the  flags  of  the 
catling.  "  Near  one  of  the  forts,  called  Tullymurrihy,"  Mr, 
Caulfield  says,  **  my  attention  was  attracted  by  a  rise  in  the 
ground,  which  I  determined  to  have  opened,  and  was  rewarded 
by  the  appearance  of  loose  stone  masonry;  and  after  getting 
liirger  stories  removed^  to  the  depth  of  seven  feet,  I  came  to  an 
earthen  floor,  on  one  end  of  which  were  enormous  quanlities 
of  bones,   teeth,  charcoal,  and  large  heaps  uf  the  bones  of 
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small  animals,  such  as  field-mice,  &c.  The  cavity  com 
of  two  circular  ends,  each  six  feet  in  diameter,  connected  to- 
gether by  a  rectangular  passagejourteen  feet  nine  inches  long/' 
Mr,  Caulfield  sent  up  to  Dr,  Todd  a  specimen  of  the 
smaller  bones  fouud  in  this  chamber.  When  found  they  were 
in  a  moist  state,  and  mixed  up  with  something  like  hair  ver)' 
fine. 


Captain  T.  A,  Larcom  presented^  on  the  part  of  Mr, 
Learanke,  a  bronze  sword-blade,  with  an  iron  spear-head,  and 
some  fragments  of  a  baked  clay  urn»  found  with  a  skeleton 
buried  in  an  erect  posture  in  a  tumulus,  in  the  paiish  of  Kil* 
tale,  barony  of  Lower  Deece,  County  Meath.  The  fori  is 
called  Croghan  Erin,  and  its  situation  is  shown  on  sheet  37  of 
the  Ordnance  Survey  of  Meath. 

**  The  tumulus  was  in  the  form  of  a  frustrum  of  a  rone, 
about  twenty  yards  in  diameter  at  the  base,  and  raised  above 
the  level  of  the  adjoining  land  about  twelve  feet. 

*'  The  excavation  was  commenced  at  the  level  of  the  l^^l 
of  the  tumulus,  and  carried  in  with  a  nearly  perpendicular  mB^ 
About  the  centre,  at  the  height  of  seven  feet  above  the  lerel 
of  the  base,  a  large  flag  was  found,  with  its  bed  nearly  level 
and  supported  at  the  back  by  an  upright  flag,  and  at  the  two 
ends  by  large  round  stones.  Under  the  large  flag,  with  llic 
earth  packed  around  it  and  over  it,  a  human  skeleton  was  dis- 
covered in  a  perpendicular  position,  the  skull  being  imme* 
diately  below  the  flag^  and  the  lower  extremities  a  little  raised 
over  the  level  of  the  base  of  the  tumulus.  In  the  vicinity  the 
spear- heads  were  taken  up. 

**  When  the  entire  lumulus  was  removed  a  pit  was  sunk 
under  its  base,  into  what  appeared  to  be  made  earth,  it  being 
soft,  and  differing  from  the  soil  adjoining,  which  was  limestone 
gravel ;  in  this,  about  four  feet  in  depth,  the  urn  was  foun^ 
and  unfortunately  shivered  into  numerous  pieces  by  the  blow 
of  a  spade.     Along  with  the  urn  was  found  a  thin  piece  of 
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either  brass  or  copper,  about  eighteen  inches  long  and  three 
inches  wide,  which  was  figured  or  carved  round  its  edges,  but 
this  has  not  been  recovered  or  traced." 


Colonel  Jones  presented,  on  the  part  of  the  Board  of 
Works,  some  coins  found  in  the  river  Inny,  about  a  quarter  of 
a  mile  below  Bally cooly  bridge,  County  Westmeath, 


By  command  of  His  Excellency  the  Lord  Lieutenant, 
Colonel  Jones  exhibited  five  gold  rings  or  bracelets,  found 
near  Strokestown,  County  Roscommon, 

Dr,  Petrie  and  Sir  William  Betham  made  some  remarks 
as  to  the  probable  age  of  these  rings,  which  Mr,  Petrie  was 
disposer!  to  think  might  come  down  so  late  as  the  silver  brace- 
lets found  frequently  in  Ireland  and  England,  as  these  gold 
bracelets  very  much  resembled  them  in  form  and  design. 

Dr.  Madden  stated,  in  reference  to  the  gold  rings  exhi- 
bited by  Colonel  Jones,  that  he  had  frequently  seen,  both  on 
ihe  east  and  west  coasts  of  Africa,  rings  worn  by  the  women 
exactly  similar.  These  rings,  he  also  explained,  passed  as  the 
currency  of  the  country.  The  fact  of  the  discovery  of  these 
rings  in  Ireland  appeared  to  indicate  ancient  commercial  rela- 
tions between  this  country  and  Africa. 
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August  2nd,  1849.    (Extraordinary  MeetiDg.) 

JOHN  ANSTER,  LL.D.,  Vice-Prbsident,  in  the  Chair. 

On  the  recommendation  of  the  Council,  His  Royal  Highness 
the  Prince  Albert  wa**  elected  an  Honorary  Member  of  the 
Academy. 

The  Rev,  Dr.  Wall,  Vice- Provost,  Sir  Wm.  R.  Hamilton, 
LL.D.,  John  Anster,  LL.D.,  and  George  Petrie,  LL.D.» 
were  appointed  a  deputation  to  present  the  following  Address 
to  Her  Majesty  : 

k**  To  the  Queeti^s  Most  Excellent  Majesty, 
*'  May  it  please  your  Majesty, 
"  We,  the  President  and    Members  of  the  Royal  Irish 
Academy,  humbly  beg  leave  to  offer  our  respectful  and  hearty 
congratulations  on  the  occasion  of  your  Majesty's  first  visit  to 
Ireland. 

»**  Inspired  with  feelings  of  devoted  attachment  to  your 
Majesty*s  crown  and  person,  we  rejoice  in  the  presence  of 
aur  Queen,  and  accept  it  as  a  happy  omen  of  more  prosperous 
firae«. 

I**  At  members  of  a  society  incorporated  for  the  promo- 
lioti  of  Science  and  Literature  in  Ireland,  we  have  peculiar 
reasons  to  hail  your  Majesty's  arrival  amongst  us. 
**  We  know  that  whilst  your  Majesty  has,  with  distin- 
guished prudence  and  energy,  discharged  the  arduous  duties  of 
governing  and  protecting  the  State,  your  Majesty  has  ever 
looked  with  eameit  solicitude  on  the  progress  of  all  institu- 
tions designed  for  the  diffusion  of  knowledge,  and  calculated 
to  elevate  the  moral  and  intellectual  condition  of  your  Majesty's 
aubjects. 
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"  It  was  for  the  purpose  of  promoting  and  extending  socli 
ptirsuita  in  Ireland  that  your  Majesty's  royal  ancestor  bes- 
towed a  charter  of  incorporation  upon  our  Academy  ;  and  its 
Members,  keeping  aloof  from  the  strife  of  parlies^  and  undtf- 
couraged  by  the  difficulties  which  surrounded  tbetn,  have  ever 
since  endeavoured  faithfully  to  carry  into  effect  the  objects  of 
their  institution, 

**  That  your  Majesty  may  be  long  spared  in  health  anil 
happiness  to  reign  over  us,,  and  permitted  to  witness  the  com* 
plete  success  of  all  your  Majesty's  benevolent  endeavours  to 
establish  peace  and  prosperity,  is  the  constant  and  eame&t 
prayer  of  your  Majesty's  faithful  and  most  obedient  Servanu.'' 

[This  Address  was  accordingly  presented  at  the  Levee 
held  by  her  Majesty,  in  the  Castle  of  Dublin,  on  the  8lii  of 
August.] 


The  following  Address  to  His  Royal  Highness  the  Prince 
Albert  was  also  adopted  ;  and  the  Secretaries  were  directed  to 
transmit  it  in  the  usual  manner  : 

**  To  his  Boyal  Highness  Prince  Albert* 
"  May  it  please  vour  Hoval  Highness, 

••  We»  the  President  and  Members  of  the  Royal  Iriifc 
Academy,  desire  your  Royal  Highness  to  accept  our  sincere 
and  respectful  congratulations  on  the  occasion  of  your  vuit  la 
Ireland. 

•*  Your  Royal  Highness  is  well  known  to  us  as  the  pairon 
of  those  objects  for  the  promotion  of  which  our  Academy  w» 
founded.  Not  only  recognising  the  nobleness  of  intellectual 
pursuits,  but  yourself  a  participator  in  the  pleasures  which 
attend  them,  you  ha%'e  done  much  to  encourage  tlie  eiforls  ami 
to  reward  the  success  of  all  who  cultivate  them  wtthiu  thete 
realms* 

•*  Wc,  therefore,  confidently  indulge  the  hope  thatyoor 
visit  to  Ireland  will  be  productive  of  great  benefit*  to  it.  We 
feel  sure  that  the  presence  of  a  Prince,  so  eminent  for  wisdontl 
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and  goodne%9y  will  stimulate  the  energies  of  all  who  are  la- 
bouring^ here  to  advance  the  national  prosperity  ;  and  we  hope 
that  a  nearer  view  of  this  country,  and  a  better  acquaintance 
with  its  people,  may  deepen  the  sympathy  with  which  you 
have  been  accustomed  to  regard  it. 

*'  After  a  f^eason  of  gloom  and  trouble,  brighter  prospects 
aeem  now  opening  upon  Irelami,  Whilst  the  establishment 
of  peace  and  the  prospect  of  returning  plenty  fill  the  hearts  of 
all  Her  Majesty*s  faithful  subjects  with  thanksgiving,  we  have 
the  crowning  happiness  of  welcoming  our  Queen  amongst  us, 
and  feel  in  her  presence  the  best  proof  of  her  gracious  and 
affectionate  interest  in  our  welfare. 

•*  She  visits  us,  accompanied  by  you  and  by  her  Royal 
Children:  she  thus  makes  Ireland  for  the  time  her  home. 
Would  that  it  were  for  a  longer  period,  that  we  might  more 
fully  contemplate  the  example  of  domestic  virtue  which  reigns 
within  your  happy  circle;  that,  in  the  more  frequent  sight  of 
our  Sovereign,  we  might  gratify  the  longings  of  affectionate 
loyalty  with  which  we  regard  her  person  ;  and  that  our  Princes, 
when  grown  up,  might  have  some  of  the  happy  recollections 
of  childhood  associated  with  the  name  of  Ireland." 

ANSWER. 
"  Ficeregal  Lodge,  Aug,  ^ih,  1849. 
••  S|R» — 1  have  received  the  Address  of  the  President  and 
Members  of  the   Royal  Irish    Academy,  and  have   had   tlie 
honour  to  lay  it  before  his  Royal  Highness  the  Prince  Albert. 

I"  I  have  received  the  commands  of  the  Prince  to  request 
you  to  accept  for  yourself*  and  convey  to  the  Members  of  the 
Society,  his  Royal  High  neat's  best  thanks. 
*♦  I  have  the  honour  to  be.  Sir, 
**  Your  most  obedient  humble  Servant, 
(Signed)  »•  C.  B    Pinrrv 

*•   To  ike  Pretident  of  the 
Royal  Irish  Academf** 
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November  12th,  1849. 

REV.  HUMPHREY  LLOYD,  D.D,,   PussioEsn 
in  the  Chair. 

Lord  William  Fitzgerald  was  elected  a  Member  oi  me 

Academy. 


A  collection  of  antiquitieii,  found  near  Athlone,  was  pre- 
sented by  the  Commissioners  for  the  Improvement  of  the  Na- 
vigation of  the  Shiinnon. 

Colonel  Jones,  on  the  part  of  the  Commissioners  of  Pablie 
Work«,  presented  to  the  Academy  some  antiquities  found  i« 
the  neighbourhood  of  a  cavern  near  Cushendall,  in  the  county 
of  Antrim. 

Along  with  the  list  of  the  articles,  Colonel  Jones  handed 
to  the  Secretary  a  description  of  the  cavern,  drawn  up  bf 
Denis  Black,  one  of  the  persons  employed  by  the  Commi§- 
fiioners  in  the  construction  of  the  pier  at  Redbay  Dike. 

According  to  this  account  the  cavern  consisted  of  liia 
parts;  the  Brst,  running  due  south  from  the  entrance,  was  fif- 
teen feet  lottg,  four  and  a  half  high,  and  about  four  and  a  half 
wide,  and  of  very  irregular  formation,  the  whole  being  coaled 
with  carbonate  of  lime  from  one  to  six  inches  thicks  Tht 
floor,  which  is  sixteen  and  a  half  feet  above  the  level  of  higli 
water  mark,  contained  water-worn  stones,  with  bones  of  cattle 
and  other  animals,  all  firmly  imljedded  in  the  lime,  and  en- 
crusted with  it.  The  second  part  of  the  cave  ran  westward! 
from  the  southern  extremity  of  the  first,  continuing  for  about 
nine  feet,  but  so  contracted  by  stalactites  that  it  could  not  be 
explored.  This  smaller  gallery  intersects  the  main  trap  dike, 
in  which  the  cavern  is  formed,  at  right  angles  to  the  plane  of 
its  directton^  whilst  the  larger  cavern  runs  parallel  to  the  dike 
Outside  the  entrance,  and  close  to  it,  were  found  the 


of  two  human  9ke[eton§,  not  lying  in  the  usual  posidoo :  they 

appeared,  however,  to  have  been  dtsturbed  in  the  opera tions 
of  qiiiirryiti^.  Promiscuously  around  them  were  bones  of 
various  animals  imbedded  in  a  mass  of  matter,  which  seemed 
to  consist  principally  of  debris  from  the  higher  parts  of  the 
dike ;  but  it  appeared  to  contaio  also  a  large  proportion  of 
organic  matter. 

At  a  point  about  ten  yards  south-west  of  the  cavern  were 
found  two  bronze  axes  and  two  silver  coins. 

The  special  thanks  ot  the  Academy  were  voted  to  the 
Commissioners  for  their  valuable  donations  to  the  Museum, 


Joseph  Huband  Smith,  Ksq.,  stated  that  in  the  beginning 
of  the  month  of  July  last,  in  paHHtng  Redbay,  near  Cushen- 
dall,  he  learned  that  several  skeletons  had  been  discovered  in 
quarrying  for  stones  for  the  quay  or  pier  then  in  progress. 

Mr.  IVnder,  the  overseer  of  the  works  informed  Mr.  Smith 
that  the  remains  of  about  six  skeletons  had  been  discovered  in 
what  he  supposed  might  have  been  originally  a  cave«  the  top 
and  sides  of  which  had  fallen  in  through  time;  and  that  along 
with  the  skeletons  were  discovered  two  bronze  axes,  one  stone 
axe,  and  two  small  silver  coins,  all  of  which  he  produced  to 
him.  The  bronze  axes  were  much  corroded,  and  covered  with 
an  incrustation  of  rust  and  verdigris ;  they  did  not  appear  to 
have  been  in  any  degree  ornamented,  I'he  stone  axe  wag 
much  smaller,  and  ol  the  ordinary  form.  The  coins  are  both 
rngraved  in  *^  Huding's  Annals  of  the  Coinage  of  Great  Bri* 
Iftiri,  &c, :"  London,  1840.  The  one  is  a  coin  of  Berhtulf, 
King  of  Mercia,  as  Uuding  slates,  A.U.  839.  The  legend 
being  on  the  obverse  BKIIHTVLF,  KHX.,  on  the  reverse 
BR  ID.  MONETA,  Ihe  second  is  a  coin  of  Ceolnoth, 
Archhishop  of  Canterbury  in  the  same  year.  'I'he  legend  on 
the  obverse  is  CIALNO.  ARC,  and  on  the  reverse 
VVN£HI£.  MON£TA.  Both  coins  are  in  excellent  pre. 
«crvmtion. 
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About  a  month  afterwards  Mr.  Prender  showed  Mr.  Smiiii 
two  other  bronze  axes,  subsequently  discovered  in  quarrpng 
at  the  foot  of  the  same  cliff,  but  lower  down,  not  muck  abore 
what  may  have  been  high-water  mark. 

Mr.  Smith  observed  that  the  discovery  of  stone  and  bi 
weapons  together,  and  in  connexion  with  two  coins  of 
ninth  century,  appears  to  be  a  fact  of  no  little  importance  in 
fixing  a  period  in  which  these  weapons  were  apparently  tn 
actual  use. 


Sir  W.  Betham  communicated  the  following  account  oft 

meteor  observed  by  him  : 

»*  On  Friday,  the  2nd  of  November,  about  five  minutes 
before  five  o'clock,  p.  M.,  1  had  just  entered  the  gate  of  my 

house  near  Blackrock,  when  my  attention  was  drawn  to  a 
luminous  ohjuct  approaching  from  the  east  towards  me,  at  «R 
elevation  (as  1  supposed)  af  about  500  feel  from  the  earth*  lo 
apparent  velocity  was  not  greater  than  that  of  a  rook  to  steady 
flight.  It  seemed  to  pass  me  at  a  distance  of  not  moce 
100  yards  to  the  south,  and,  after  keeping  its  elevation 
dily,  to  disappear  not  more  than  600  or  700  yards  to  the 
of  the  place  where  1  was  standing, 

'^  It  was  a  round)  very  brilliant  ball,  apparently  about 
or  ten  inches  in  diameter,  emitting  Hame  and  sparks  from  ail 
its  sides,  and  leaving  behind  it  a  luminous  train^  in  yrhkk 
sparks  continued  visible  at  some  distance  from  the  bail  foft 
few  seconds. 

*^  I  watched  its  progress  carefully,  but  could  not  obserw 
any  tendency  to  descend  towards  the  earth  while  it  continued 
inflamed. 

**  It  disappeared  suddenly,  but,  although  I  looked  very 
anxiously,  I  saw  no  solid  residuum  fall. 

*^  It  was  seen  by  a  servant  of  mine  passing  over  tbe  kili 
going  up  to  Kingstown,  on  her  way  from  the  sea;  and  she  tclU 
me  it    passed  almost  directly  over   her  head.     She  says  she 
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thought  it  had  been  a  rockett  but  that  it  flew  straight  on, 
instead  of  going^  upwards. 

'*  It  was  dayiight,  and  by  no  means  a  dark  evening,  1 
kcBrd  no  hissing  or  any  other  noise,  nor  was  there  any  report 
ar  explosion  audible  when  the  meteor  disappeared. 

"  The  wind  at  the  time  was  nearly  due  west,  just  opposite 

to  the  course  of  the  meteor's  progress," 

Sir  William  Betham  exhibited  a  rough  sketch  of  the  me* 
teor. 
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George  Alexander  Hamilton,  Esq.»  M.  P.,  communicated 
the  following  note  respecting  the  appearance  of  the  meteor  : 

About  ten  minutes  before  5  o'clock,  r.  m.,  on  Friday,  the 
2nd,  as  Mrs,  Hamilton  was  walkijig  near  Balbriggan,  she  ob- 
served a  very  brilliant  meteor  to  the  south,  or  S.  S.  E.,  at  an 
angle  of  about  75"  from  the  horizon.  Its  brightness  wat 
almost  dazzling.  The  colour  was  nearly  that  of  gas-light. 
It  was  then  round,  the  size  of  an  immense  star,  the  outline 
rery  clearly  defined.  Instantaneously  it  increased  in  size, 
and  changed  into  the  form  of  a  common  paper  kite.  It 
then  moved  slowly,  describing  an  arch,  towards  the  west. 
As  it  began  to  descend,  the  pointed  part  threw  olf  small  balls, 
decreasing  in  size.  These  balls,  constituting  a  kind  of  tail, 
separated  from  the  globe  almost  immediate ly,  anil  became 
extinguished.  The  globe  continued  the  same  size  as  it  ad- 
vanced along  the  arch,  until  it  suddenly  disappeared  at  some 
distance  above  the  horizon. 

!Som6  country  people  at  Ballygarth,  between  this  place 
and  Drogheda,  state  that  they  saw  an  extraordinary  ball  of 
Ere»  which  appeared  to  fall  to  the  ground. 


Robert  Mallet,  Esq.,  read  the  following  paper  on  the  ap- 
pearance of  the  meteor,  and  the  method  adopted  by  him  to 
estimate  its  altitude  and  velocity  : 

evening  last,  the  2nd  of  November.  1841L  wbila 


Friday 
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returning  to  town,  and  waiting'  at  Salt  Hill  station  for  the  tmiti, 
I  observed,  along  widi  my  eldest  son,  who  accompanied  roe» 
a  meteor  of  unusual  size  and  brilliancy;  and  accidental  cir- 
cumstances having  enabled  me  to  make  some  tolerably  acco- 
rate  observations  upon  it,  and  to  obtain  those  of  other  simul- 
taneous observers,  I  deem  the  whole  as  possibly  worthy  of  per- 
manent record, 

'*  I  was  standing  at  Salt  Hill  station,  with  my  face  towi 
the  east«  and  looking  upwards,  when,  at  about  30°  of  e\e\ 
tion,  a  bright  light  bearing  a  short  tail  suddenly  appeared^ 
and  in  motion.  Its  apparent  motion  was  upwards,  and  it  passed 
almost  directly  over  my  zenilh,  or  perhaps  about  10°  to  the 
south  of  it,  and,  continuing  to  move  in  a  vertical  plane  almost 
precisely  parallel  to  the  line  of  rails  at  Salt  Hill  station^  disap* 
peared  again  at  about  30°  or  35°  of  elevation  on  the  op^iosite  or 
western  side  of  our  zenith.  At  the  moment  of  its  disappear* 
ance,  1  ran  into  the  station  hou^e,  and  found  the  railway  clock 
there  shewed  54|  minutes  past  4  o'clock.  I  set  my  own 
watch  accurately  by  this  clock,  and  on  coming  into  town  ascer> 
taiiicd,  by  comparison  with  the  chronometer  of  Mr.  Law  of 
Sackville-street,  that  it  was  four  minutes  fast.  Hence  the  true 
time  of  the  extinction  of  the  meteor  was  50j  minutes  past  4 
o'clock,  mean  time,  within  an  error  of  twenty  seconds  at  the 
most. 

•*  The  day  had  been  fine.  It  was  clear  daylight  at  the 
time,  so  that  the  faces  of  persons  standing  on  the  platform 
(many  ol  whom  saw  the  meteor)  could  be  discerned  clearly  at 
fifty  yards'  distance.  The  sky  was  serene  overhead,  with  a 
very  few  stars  of  the  first  magnitude  just  becoming  vUible, 
and  some  light,  scirrus  clouds  tinged  reddish  by  the  sunset. 
The  horizon  all  round  presented  a  soft,  neutral,  grey  haw, 
most  dense  over  Dublin,  and  becoming  evanescent  at  about  3( 
of  elevation. 

**  rhe  meteor  seemed  to  start  into  existence  and  to  dii* 
appear  just  above  the  confines  of  the  haze  (but  was  notecUpscd 
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tail  already  formed  and  at  first  pointing  towards 
the  earth,  or  in  rere  of  its  apparent  motion.  It  was  moving  at 
the  first  instant  it  was  visible;  passed  across  overhead  appa- 
rently in  an  enormous  arch,  the  highest  point  of  which  did 
not  seem  to  the  eye  to  be  above  a  few  hundred  feet,  and  dis- 
appeared by  sudden  extinction  in  the  south-west,  the  tail  being 
then  vertically  above,  as  on  its  appearance  it  was  vertically 
below  the  nucleus  of  light. 

**  Its  apparent  velocity  of  motion  was  rather  faster  than 
that  of  a  common  rocket,  and  the  whole  time  of  visible  tra- 
ject  was  probably  about  four  or  five  seconds.  At  the  first 
moment  it  was  taken  to  be  a  rocket  by  several  persons  present, 
but  an  instant*s  observation  of  its  intense  light  and  short  tail 
shewed  it  to  be  no  artificial  fire, 

**  I  fancied  1  heard  a  faint  rushing  or  hissitig  sound,  and 
immediately  after  asked  my  son,  did  he  hear  any  noise.  He  re- 
plied in  the  negative,  and  although  the  impression  was  strong 
on  my  own  mind,  1  fancy  that  the  noise  was  but  imaginary, 
and  the  eifect  of  constant  association  with  the  noise  of  a  rocket 
which  the  meteor  so  forcibly  resembled. 

**The  appearance  of  the  meteor  itself,  of  which  I  present 
a  diagram T  was  of  a  body  or  nucleus  of  intense  bluish  white 
light;  the  forward  portion  keenly  defined,  and  having  a  sort 
of  conoidal  or  elipsoidal  shape,  something  the  form  of  New- 
ton's solid  of  least  resistance,  while  the  rere  ward  portion 
was  irregularly  radiating  or  brush-like,  and  throwing  off  late- 
rally flashes  of  light,  at  angles  up  to  50^  or  GQ^  from  its  line  of 
motion. 

**  The  apparent  size  of  the  head  was  something  larger  than 
the  disk  of  Jupiter  when  nearest  to  us  and  seen  best  by  the 
naked  eye,  but  the  light  greatly  more  intense,  as  much  so  as 
that  of  a  powerful  galvanic  battery,  one  of  which  1  had  just 
quitted  using  during  the  day,  and  the  close  similarity  to  the 
light  from  which  at  once  struck  both  my  tion  and  myself. 

*^  The  tail  was  atmut  twenty  apparent  diameters  of  the 
ill  length;  it  was  of  a  reddish  hue,  and  far  \^%%  hrillianr 
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than  the  body.  It  was  at  i»o  time  perfectly  continuous,  nor 
was  it  brush-like,  but  rather  like  a  trail  of  sparks  or  flashes  of 
yellowish  red  light  left  behind,  and  becoming  rapidly  «!Jiliitc( 
behind  the  body.  Possibly  the  reddish  tinge  of  the  Uiil  light 
was  merely  complementary  to  the  bluish  light  of  the  nucleus. 
At  about  the  highest  apparent  point  of  its  course,  the  tail  sud- 
denly  broke  in  two,  as  it  were,  and  left  a  blank  space  between 
its  remains  which  followed,  and  the  body  itself,  for  perhaps 
one-Btth  of  a  second  or  thereabouts,  during  which  interval  the 
end  of  the  divided  tail  next  the  body  was  larger  and  more  lu* 
mi  nous,  as  if  a  subordinate  body  or  nucleus  was  temporarily 
being  formed.  The  tail  was  of  about  the  same  length,  and  the 
body  of  the  same  magnitude  and  brilliancy,  <luring  the  whole 
of  its  course. 

*'  As  it  descended  towards  the  west  I  watched  it  ^^g^f^^H 
to  see  if  any  solid  body  would  drop  from  it,  but  there  was  i^' 
sign  of  any.     It  seemed  to  go  out,  as  it  ap|>eared,  with  ail  the 
suddenness  with  which  the  arc  of  light  appears  and  disappears, 
on  making  or  breaking  connexion  of  the  poles  of  a  large  gal- 
vanic battery. 

*'  There  was  no  sound  as  of  explosion  at  the  motnent  of 
its  extinction,  nor  any  train  of  smoke  or  vapour  left  after  it. 

**  The  general  shape  of  the  meteor  was  that  of  a  nail  wilh 
the  head  flying  foremost. 

"  On  my  return  home  at  half-past  5  o'clock,  I  found  thai 
two  other  members  of  my  family  had  each  separately  st^ii  the 
flight  of  the  meteor  from  different  parts  of  ourdwelling-hotise, 
at  98,  Capel-street,  Dublin.  On  examining  them  as  to  the 
time,  I  satisfied  myself  that  they  had  both  seen  the 
meteor,  and  the  same  that  we  saw  at  Salt  Hill.  I  was  also 
able  to  get  each  party  to  stand  precisely  in  the  spot  he  hod 
witnessed  the  phenomenon  from,  and  (the  horizon  being  limitc<i 
luckily  in  this  case  by  buildings  in  all  directions)  to  point  out 
to  me  the  precise  points  over  those  buildings,  at  which  th« 
meteor  appeared  and  disappeared. 
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■  "  Then,  by  the  aid  of  a  theodolite,  I  oblaineti  two  separate 

■  measures  for  the  greatest  apparent  altiturle  of  the  trajectory  to 
each  of  these  separate  observers* 

■  ••  The  angle  of  elevation  above  the  horizon  given  by  one 
was  46^5',  and  by  the  other,  43®;  and  the  course  or  plane 
of  trajectory  corresponded  closely  \vith  that  observed  by  us  at 
Salt  Hill,  viz.,  from  N.E,  to  S.  W.,  110°  west  of  north.  I 
find  the  distance  in  a  straight  line  from  roy  dwelling-house  to 
Salt  Hill  station,  as  measured  on  the  large  scale  map  of  the 
Oriinance  Survey,  is  six  miles  and  a  quarter,  as  nearly  as  pos- 
sible, or  33,000  feet.  I  have  subsequently  obtained  from  a 
third  observer,  close  to  the  same  locality,  a  third  angle  of  appa- 
rent maximum  elevation,  which  gives  53°  5'.  Reducing  these 
by  a  simple  trigonometrical  operation,  and  assuming  all  the  ob- 
servers to  have  beeu  on  the  same  horizon  or  level  (which  they 
were,  within  about  fifteen  feet),  the  actual  culmination  of  the 
meteor,  or  greatest  elevation  above  Salt  Hill,  would  be  from 

H    each  of  the  observations  as  follows: 

^t  EleTBdon. 

^^^^         43''0^    .     .    30,210  feet,  »  5*72  miles. 

^^^H         46'' 6'    .     . 

^H|^        dS""/}'    .     .    39,000     „     »7*38     ., 

V  ^*Tbe  latter  observation  was  roost  likely  (by  circumstances) 

to  be  somewhat  in  error  in  angular  excess.  1  am,  therefore, 
9n  the  whole,  disposed  to  conclude  that  the  actual  elevation 
W&B  »boul  six  miles,  The  meteor  was,  therefore,  in  air  of 
Utile  more  than  one-fourth  the  density  of  that  at  our  surface, 
and  at  its  greatest  altitude  might  have  been  seen  at  a  distance 
of  above  200  miles. 

•♦It  was  seen  from  parts  of  the  county  of  Carlow,  and  I 
should  hope  that  several  other  observations  may  yet  be  ob- 
Ula«d,  by  which  its  attitude  (the  mo»t  important  of  all  ele« 
meats  at  present  to  the  ntudy  of  these  my$itmous  phenomena) 
IMiy  be  still  more  correctly  ascertained. 

'*  Aaiymitig  the  flight  of  the  meteor  lo  have  been  in  a 
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great  circle,  and  at  the  average  altitude  above 
surlace,  a»  already  found,  of  35,000  feet,  and  the  eievatioi 
having  been  observed  by  me,  at  Salt  Hill,  at  the  moments  of 
appearance  and  of  disappearance,  we  are  enabled  to  obtain  the 
leifgtb  of  the  trajectory  and  the  velocity  of  motion  nearly; 
considering  its  flight  to  have  been  in  a  right  line,  which  may  be 
done  without  material  error,  The  zenith  distance  of  the  boiiy 
at  the  moment  of  apparition^or  of  disappearance  is 
180° -(30° +  30^) 


2 


60**  =  ^, 


and  calling  the  altitude  a  ^35,000  feet^ — we  have,  putting 
for  the  entire  trajectory, 

C^  _       sin  B 

2  cosln  B 


=  a  tan  B, 


from  which  we  obtain  — =  60,621  feet,  and  C=  121,242  feet, 

=  22*92  miles  ;  which,  taking  the  time  of  flight  at  four  seconds, 
gives  a  velocity  of  30,310  feet  per  second,  or  5*74  miles,  and 
at  five  seconds  a  velocity  of  24,248*5  feet  per  second,  or  459 
miles.     The  least  velocity  being  thus  above  twenty  times  tha(^_ 
of  sound  in  air,  and  almost  that  of  some  of  the  planets.  ^^M 

"The  nucleui^  or  body  of  the  meteor,  I  have  stated,  up* 
peared  rather  larger  than  the  disk  of  Jupiter  when  largest 
It  then  subtends  a  visual  angle  at  the  earth  of  40%  is  distant 
51,560  diameters  of  our  earth,  and  its  own  diameter  is  B9,000 
miles;  hence  we  are  enabled  readily  to  calculate  the  actttal 
diameter  of  the  nucleus  of  the  meteor,  the  height  or  distance 
of  the  eye  from  which  we  have  found. 

'*  The  result  of  this  operation  gives  a  diameter  for  the  iiu- 
cleus  of  95*4  inches,  or  nearly  eight  feet, 

<*  Where  there  is  no  knowleilge,  conjecture  is  allownble, 
provided  It  be  not  that  ttiera  palpatio  against  winch  Bacon 
warns,  but  rather  tendirtg  to  some  guiding  hypothesis. 

**  In  the  present  instance  the  senses  were  powerfullv  irn- 
pressed  with  the  vivid  resemhlarjce  of  this  luminous  mystery, 
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during  every  fnoment  of  m  flight,  to  a  continuous  discharge^ 
at  one  movittg  pointy  of  the  moat  intense  electric  llgkt^  and 
equally  impressed  with  the  absolute  ivant  of  any  solidity,  or 
power  of  conveying  to  the  senses  any  notion  of  weight  or  mo- 
menlum,  which  the  body  suggested.  May  it  not  ultimately, 
then,  be  found,  that  these  strange  apparitions  are  hut  another 
form  of  electric  <iiscliarge,  in  restoritig  the  equilibrium  of  this 
great  cosmical  force  in  the  higher  regions  of  our  atmosphere, 
of  which  we  already  know  two  other  forms,  at  least  in  light- 
ning and  the  aurora,  and  a  third,  that  of  the  fire-ball,  bus  been 
described  by  Arago  (Annuaire  for  1838)?  Although  hundreds 
ot  square  miles  of  oppositely  electrified  cloud,  or  of  strata  of 
air,  come  at  once  within  striking  distance,  yet  the  lightning 
flash  starts  out  from  one  to  the  other  but  at  a  single  point  of 
spsce.  Why  may  not  then  the  electric  discharge  take  place 
along  a  line  of  successive  points?  If  so,  many  of  the  hitherto 
observed  phenomena  of  meteors  would  be  presented  by  this 
continuous  or  sustained  blaze  of  lightning  moving  along  the 
line  in  which  was  the  locus  of  all  the  successive  points  of 
discharge. 

*'  A  good  deal  might  be  stated  In  rendering  more  probable 
this  notion,  by  considering  the  prevailing  direction  of  observed 
motion  of  meteors,  and  the  periods  of  the  year  at  which  their 
occurrence  has  been  most  frequent;  but  I  forbear  for  the  pre- 
sent to  enlarge  upon  it. 

"  I  have  only  to  add  to  the  preceding  observatiorts,  that 
on  going  to  Killiney  Hill  at  half-past  7  o'clock  on  the  morn- 
niog  of  the  2nd  November,  I  passed  through  and  got  above  a 
singular  fog  which  lay  perfectly  at  rest  up  to  about  half  the 
height  of  the  hill,  and  was  seen  enveloping  Howth  to  about 
two- thirds  of  its  height,  with  a  keen  and  perfectly  level  upper 
surface,  from  which  we  emerged  as  from  an  opaque  fluid. 

••  That  on  coming  into  town  at  half-pust  5  o'clock  in  the 
evening  of  the  same  day,  after  having  seen  the  meteor,  we 
planged  suddenly  at  the  River  Dodder  into  a  similarly  dense 
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mass  of  fooc,  which  we  again  pas«eH  out  of  before  reackifi)^ 
Westlancl-row  I'errninu^.  I  know  not  how  far,  if  at  all,  such 
fogs  may  be  found  connected  with  laminous  meteors. 

<*  On  the  30th  of  October  last,  at  about  5  oVlock  is 
the  evening,  being  on  the  strand  of  Killiney  Bay,  my  son 
and  1  abo  saw  a  meteor,  very  much  like  that  I  have  justd^s^ 
cribed,  flying  horizontally,  and  disappearing  in  the  opening 
between  the  obelisk  and  Rochestown  hills.  It  was  too  distant 
and  liLtle  seen  to  enable  any  accurate  observation  to  be  mo/te; 
but  it  was,  like  the  present,  at  the  first  glance  taken  for  s 
rocket." 


The  Rev.  Dr.  Todd  read  the  following  extract  from  i 
letter  from  John  T.  Rowland^  Esq.,  giving  an  account  of  the 
discovery  of  a  rudely  cut  stone  found  near  Ardee : 

"  I  send  you  herewith,  for  presentation  to  the  Royal 
Irish  Academy,  an  ancient  basin  or  urn,  which  I  found  ia 
January,  1848,  on  the  lands  of  Paughenstown,  about  two  and 
a  half  miles  east  of  Ardee,  where  caves  had  been  discovered 
by  workmen  employed  in  deep-draining  a  large  field  which 
had  been  laid  down  for  matiy  years,  and  which  in  ap(>earance 
was  almost  level,  presenting  no  indication  whatever  of  tumuli 
or  mounds. 

"  When  I  arrived  at  the  place,  there  were,  in  the  middle  o( 
the  field,  two  great  heaps  of  stones,  the  scattered  remains  of 
the  caves  or  chambers.  It  appeared  that  the  workmen  (in 
making  a  drain  from  north  to  south)  came  upon  a  wall  of  dry 
stones,  at  a  depth  of  about  five  feet  from  the  surface;  in  fol- 
lowing which  they  found  it  to  be  one  of  two  walla  nmning 
parallel,  about  two  and  a  half  feet  asunder,  forming  a  poaaagt 
covered  with  large  flags*  running  on  to  a  distance  of  about  l4?D 
feet,  when  it  turned  to  the  west,  and  opened  into  n  circular 
chamber  about  twelve  feet  in  diameter  and  ten  feet  in  height, 
having  a  conical  roof,  capped  on  top  by  a  large  flag  about  six 
ieet  in  diameter,  which  stitl  lay  on  the  field  unbroken.   In  tbi* 
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chamber  the  floor  was  flat,  and  strewed  with  pebbles,  but  con- 
tamed  nothing  posses^^ing  interest*  except  a  huge  clay  orna- 
mented pipe,  the  shank  of  which  was  as  thick  as  a  man's  fore- 
finger. The  passag^e  then  proceeded  in  a  southern  direction^ 
keeping  in  a  line  with  the  place  at  the  north  where  the  passage 
was  first  discovered, 

"  At  a  distance  of  about  twenty  feet  south  of  the  first 
chamber  was  found  another  circular  chamber  about  six  feet 
in  diameter  and  eight  feet  in  height,  having  a  very  singular 
floor.  As  I  was  not  present  when  these  chambers  were  opened 
and  broken  up.  1  cannot  vouch  for  what  1  am  now  going  to 
describe^  but  the  workmen  all  agreed  in  a  description  to  the 
following  effect  : 

'*  This  chamber  was  surrounded  by  seals  or  stone  benches 
placed  against  the  walls,  from  which  the  floor  descended  in  a 
concave  manner  to  a  point  in  the  middle  (thus  making  the 
bottom  of  a  like  shape  to  the  roof  of  the  chamber),  and  these 
benches  formed  steps  down   to  the  point  in  the  centre. 

*'  The  passage  then  proceeded  still  southward  for  four  or 
six  feet,  at  which  place  further  progress  seemed  denied  by  a 
huge  flag  placed  on  its  edge  across  the  passage,  and  firmly  9et 
in  on  either  side.  This,  however,  seems  to  have  aroused  the 
tnquisitiveness  of  the  workmen,  and  was  soon  broken  through; 
but  all  beyond  was  mystery;  for  the  passage,  though  stitl  con- 
tinued southward,  was  not  covered  with  flags,  and  was  com- 
pletely choked  with  clay  and  small  stones.  1  presume  that 
this  was  in  reality  the  proper  entrance  to  the  chambers,  and 
that  it  had  centuries  ago  been  opened  by  destructive  hands, 
and  carelessly  filled  up  when  their  object  was  accomplii^hed. 

*•  All  the  large  flags  and  other  stones  which  had  formed  the 
passage  and  chambers  were  thrown  up,  and  broken  by  the  iron 
hammers  of  the  workmen  to  make  draining  stones  ;  and  when 
I  arrived  on  the  spot  nothing  was  visible  but  about  tOO 
tons  of  stones,  the  trench  and  holes  marking  where  the 
paniges  and  chambers  bad  once  been.     However,  I  got  some 
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men,  and  set  them  to  work  at  the  south  end  of  the  trench, 
order,  if  the  passage  still  continued  (as  the  workmen  informed 
me)  that  I  might  see  if  it  led  to  other  chambers.  To  work 
th&y  went;  but  having  gone  about  eight  feet  in  continuation, 
and  a  defrth  of  six,  and  in  some  places  seven  feet,  1  gave  up 
hopes  of  any  further  discovery.  The  walls  of  the  passage  stiiJ 
continued  running  now  south-eastward,  the  tops  of  the  walls 
being  five  feet  beneath  the  surface  of  the  field;  but  this  pas- 
sage was  filled  up  with  clay,  and  no  flags  covered  it  across. 

"  In  this  cuttings  however,  I  found  an  ancient  Irish  quern, 
and  beside  it  (both  at  a  depth  of  four  feet)  a  bit  of  charcoal 

**  Looking  carefully  among  the  heaps  of  stones  which  had 
composed  the  chambers,  I  found  the  basin  or  flat  urn  1  now 
send  you.  This  the  men  thought  had  been  thrown  out  of  the 
smaller  of  the  two  chambers. 

"  The  flags  of  which  these  chambers  had  been  made  were 
of  two  kinds,  clay-slate  and  red  sand-stone,  there  being  much 
of  the  latter.  On  one  flag  of  the  former,  and  half  imbedded 
in  the  substance  of  the  stone,  were  sea-shells  of  the  ammonite. 

"  1  brought  away  the  quern,  the  basin,  and  a  piece  of  the 
flag  covered  with  shells, 

'*  1  hope  the  basin,  though  rude  in  form,  may  prove  Inte* 
resting. 
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NovEMBKu  30Tn,  1849.     (Stated  Meeting.) 
The  REV.  HUMPHREY  LLOYD,  D.  a,  President, 

in  the  Chair: 

Ok  the  recommendation  of  the  Council,  the  following  were 
elected  Honorary  Members  of  the  Academy  : 


b- 


In  the  Department  of  Science. 
Alexakdee  Von  Humboldt, 

In  the  Department  of  Polite  Literature, 


I 


Jacob  Gbimm, 
Franz  Bopp. 

KaSL  EeiCHARD  LBPSID6. 


Francois  Pierre  GuiLLAt^m 

GCIZOT. 

Leopold  Rakejs, 


Captain  Larcom  stated  that  the  meteor  noticed  at  the  last 
meeting  had  been  observed  in  the  county  of  Waterford  by 
Lady  Stuart  de  Hothsay.  Her  Ladyship  had  just  left  the 
glebe  house  of  Kilmeadan,  when  the  meteor  caught  her  eye, 
appearing  to  light  on  the  belfry  of  the  church. 

The  Rev,  Samuel  Haughlon  mentioned  its  having  been 
seen  in  the  Queen's  County,  and  also  in  the  County  Carlow, 
moving  from  the  south-east  to  the  north-west.  One  of  bis 
informants  stated  that  it  became  invisible  at  a  considerable 
altitude  above  the  horizon. 


Sir  William  Bethara  read  the  following  account  of  u 
squared  stone  in  the  Museum  ot  the  Royal  Irish  Academy^ 
sent  there  from  Navan,  in  the  County  of  Meath,  by  W.  F. 
Wakeman,  Esq. 

**  This  stone  appears  to  have  been  a  portion  of  the  shaft  of 
a  market  cross,  and  served  to  commemorate  certain  members 
of  the  ancient  family  of  N angle,  or  De  Angulo,  Barons  of  the 
Navan,  in  the  Palatinate  ofMeath. 
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**  It  was  erected  by  Martin  Kangle,  Esq.^  eW 
Patrick  Nangle,  Baron  of  the  Navan,  by  his  wife,  C 
daug^hter  of  Martin  Bluke,  of  Athboy,  in  that  couofl 
died  before  his  father  in  1585.  He  was  married  to  I 
daughter  of  Sir  Francis  Herbert,  of  Ballycotland,  u 
county  of  Kildare,  ancestor  to  the  Herberts  of  Durrai 
whom  he  had  Sir  Thomas  Nangle,  Baron  of  the  NafH 
succeeded  his  grandfather,  Patrick,  on  his  death  in 
Nicholas  Herbert,  eldest  son  of  Sir  Francis,  marrie 
rine,  sister  of  said  Martin  Nangle. 

*^  I  have  made  a  rough  sketch  of  what  remains 
Bcriptions  on  each  side  of  the  stone,  to  which  I  now 

**  No.  L  contains  a  shield  of  the  arms  of  Martin  Na 
impaled  with  those  of  his  wife»  viz. :  first  and  fourth  i 
three  lozenges  in  fess  or,  for  Nangle ;  second  and  third  a 
a  fess  between  five  martlets,  three  in  chief,  and  two 
gules,  for  DovvdalL 

<'  Impaled  with  per  pale,  azure  and  gules,  three 
rampant,  two  and  one,  argent,  within  a  border  gob^ifl 
gent  and  sable,  for  Herbert.*  " 

*'  Over  the  shield  are  the  names  nangle  and  harju 

*'  No.  II.  is  the  following  inscription  : — 

lO 

SVLIN7S 
DE  ANGVLO 
THE  FIRST 
BARRON  OF 
THE  NOVAN, 
IS 

18= 

GIVB 
aiM  BY  SIB 
UVOHB 
DE  L  CIB 

*  Tbo  coloari  or  border  ar«  not  represented  on  the  itonvJ 
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**  No.  111.  is  the  representation  of  a  lady  in  the  costume 
of  the  time  of  Queen  Elizabeth's  days,  under  which  is : 

PHIL 

ALIQVANDO 
BARO  DB 
KOVAN  FO 
RVM  AC 

NVNDIN 

**No.  IV.  On  this  side  is  ahead  with  wings,  three  globes, 
or  round  lets,  two  aboye  and  one  below  :  over  all  a  naked 
human  figure,  with  the  right  hand  up  to  the  head,  the  left 
extended,  holding  ao  hour-glass.  What  these  emblems  are 
intended  to  signify  i  leave  to  the  imagination  and  ingenuity 
of  others. 

**  Of  No.  1.  I  have  atready  given  an  explanation. 

**  No.  II.  This  portion  of  the  inscription  gives  a  hint  at 
the  history  of  the  family  of  Nangle. 

lOSVLINUS    DB  ANGVLO    THE    FIRST   BARRON   OP    THB    NO- 

VAM.    ...    IS .    IS    .    .    GIVEN    HIM    BY   SIR  EVGR 

BE  T.AC1B.    .    .    . 

"  Gilbert  de  Angulo  and  his  son,  Joceline,  came  over  to 
Ireland  with  Earl  Strongbow,  who  made  Gilbert  a  grant  of 
Magheragalen,  His  name  appears  as  a  witness  to  the  grant 
of  Howth  to  Sir  Almeric  de  St.  Laurence.  He  had  two  other 
sons  besides  Joceline,  Hoslilio  de  Angulo,  who  obtained  a 
grrant  of  lands  in  Connaught,  afterwards  and  now  called, 
after  him,  the  barony  of  Costello,  in  the  county  of  Mayo,  Hts 
descendants  were  called  Mac  Hostiiio^  corrupted  into  Cos- 
telio,  and  his  descendants  and  representatives  are  still  possessed 
of«goo<l  est-ate  in  that  barony.  Another  Bon  settled  in  the 
county  of  Cork,  having  obtained  a  grant  of  land*  in  the  barony 
of  Ferraoy,  called  Moneaminy.  Silvanus  S(>enser,  son  of  E<l- 
mondy  the  poet,  married  Ellen,  eldest  daughter  of  David 
Nangle,  or  Nagle,  of  Moneaminy,  who  died  in  1637*     Sir 
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Richard  Nagle,  Attorney* General  to  King  James  II.,  was  of 
this  family,  as  is  Sir  Richard  Nagle,  of  James lown,  in  the 
county  of  Westmeath* 

»*  Joceline  de  Angulo,  above  mentioned,  had  a  grant  of  the 
haroiiy  of  Navan  from  Sir  Hugh  de  Lacy,  and  thus,  as  stated 
in  the  inscription,  became  the  first  Baron  of  the  Navan,  and 
one  of  the  magnates  of  the  palatine  honour  of  Meath. 

"  Gilbert  de  Angulo,  his  son,  second  Baron,  rebelled 
against  King  John,  but,  having  sul^mitted,  had  a  pardon  under 
the  great  seal,  now  on  record  on  the  Close  Roll  of  the  year 
1207  in  the  Tower  of  London. 

"William  de  Angulo,  son  of  Gilbert,  was  included  in  his 
father's  pardon,  and  paid  300  marks  for  a  writ  of  restitution  of 
his  lands,  as  appears  in  an  entry  on  the  Close  Roll  in  the 
Tower  of  London  for  the  year  1210. 

**  Philip  de  Angulo,  son  of  William,  had  livery  of  his 
lands  in  1215.  Walter  de  Lacy,  then  lord  of  Meath,  granted 
and  confirmed  to  him  his  lands,  &c.,  in  Meath^  to  which  g^nt 
Geoffrey  de  Montemarisco  (or  De  Mansco),  Lord  Justiciary 
of  Ireland,  was  a  witness.  This  Philip  is  the  person  alluded 
to  in  the  inscription  as  *^  aliquando  Baro  de  Kovan**  there 
having  been  no  other  Philip  Baron  of  the  Navan, 

*'John  Nangle,  Baron  of  the  Navan,  who  died  in  I517» 
married  Elinor,  daughter  and  heir  of  Sir  Thomas  Dowdall, 
Knight,  and  this  marriage  is  noted  by  the  quartering  of  the 
arms  of  Dowdall  on  the  stone  No,  I. 

**  Patrick  Nangle,  Baron  of  the  Navan,  the  grandson  oi 
Martin,  became  a  Protestant,  and  married  Mary,  daughter  of 
Sir  Richard  Bolton  of  Brazil,  Knight,  Lord  Chancellor  of 
Ireland j  and  had  an  only  daughter,  wife  of  Dudley  Loftus, 
Esq,,  LL.  D.,  Judge  of  the  Prerogative  Court  of  Armagfa^H 
He  was  succeeded  in  bis  barony  by  his  brother,  George  NaiJ^H 
gle,  who  died  in  1676,  leaving  a  son,  John  Nangle,  Baron  of  the 
Navan,  living,  1685,  having  two  sods,  Thomas  and  Jasper, 
and  four  daughters. 
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**  There  were  many  junior  branches  of  this  ancient  family, 
of  which  the  representatives  still  exist.  The  Nangles  matched 
with  the  first  and  most  noble  families  in  Ireland. 

"  It  is  to  be  regretted  that  the  remainder  of  the  stone  has 
been  lost.     It  may  hereafter  turn  up." 


Dr.  Anster  exhibited  a  small  volume,  said  to  have  been 
found  on  the  person  of  the  Duke  of  Monmouth  at  the  time 
of  his  arrest.  It  is  a  manuscript  volume  of  157  pages.  It 
was  purchased  at  a  book-stall  in  Paris,  in  1827,  by  an  Irish 
divinity  student;  was  by  him  given  to  a  priest  in  the  county 
of  Kerry,  and,  on  the  priests  death,  became  the  property  of 
the  present  possessor.  There  has  been  no  opportunity  of  com- 
paring the  handwriting  with  that  of  the  Duke  of  Moninouihi 
but  Dr.  Anster  thinks  that  there  can  be  little  doubt  of  its  being 
genuine,  and  a  considerable  part,  if  not  the  whole^  in  the 
Duke*s  handwriting.  Some  parts,  that  are  altogether  unim- 
portant, except  as  showing  the  kind  of  things  that  bud  interest 
for  the  compiler,  and  which  are  but  extracts  from  old  receipt 
books  and  abridgments  of  English  history,  are  written  in  the 
tame  character  with  memorandums  of  a  private  and  personal 
kind.  He  then  referred  to  a  paper  in  the  last  edition  of  the 
Harleian  Miscellany,  giving  an  account  of  the  Duke^s  cap- 
ture, and  to  Sir  John  Rereshy's  Memoirs,  as  proving  that 
all  the  papers,  &c.,  found  on  the  Duke's  persori,  were  taken  to 
James  the  Second. 

'*  The  papers  and  books  that  were  found  on  him  are  since 
delivered  to  Ilia  Majesty.  One  of  the  books  was  a  MS.  of 
spells,  charms,  and  conjurations,  songs,  receipts,  and  prayers, 
all  written  with  the  said  late  Duke*s  own  hand.'* — Harleian 
Miscellany^  voK  vi.  p,  323. 

Sir  John  Ren-shy  describes  a  book  of  the  kind  as  taken 
horn  the  Duke*s  person.  As  he  tells  the  circumstance,  it  would 
•eem  to  have  been  taken  from  the  Duke's  person  at  the  time 
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of  his  execution,  and  not  ni  that  of  his  capture.  But  there  ii 
either  some  inaccuracy  in  his  account  of  the  matter,  or — which 
IS  just  as  probable^ — some  inaccuracy  in  the  printed  copy  of 
his  Memoirs:  for  the  carelessness  with  which  many  of  these  old 
books  are  printed  is  such  as  exhibit  too  frequently  alteratioDs 
of  the  meaning'.  *'  I  say  this,'*  added  Dr.  Anster,  "  having  been 
astonished  at  the  discrepancies  between  the  printed  editions, 
for  instance,  of  *  Spenser's  View  of  the  State  of  Ireland/  and 
the  manuscript  copy  of  the  work  in  the  library  of  Trinity  Col* 
lege,  Dublin," 

Sir  John  Heresby's  words  are:  <^  Out  of  his  pocket  were 
taken  books  in  his  own  handwriting,  containing  charms  or 
spells,  to  open  the  doors  of  a  prison^  to  obviate  the  danger  of 
being  wounded  in  battle,  together  with  songs  and  prayers," 

Barillon  describes  the  book  the  same  way:  "  11  y  avoil  d^j 
secrets  de  magie  et  d'enchantment,  avec  des  chansons,  dl^H 
recettes  pour  des  maladies,  et  des  prieres." 

In  a  note  of  Lord  Dartmouth's  to  the  modern  edition  of 
Burnett*s  '*  Own  Times"  we  have  the  following  statement: — 
♦'  My  uncle,  Colonel  William  Legge,  who  went  in  the  coach 
with  him  to  London,  as  a  guard,  with  orders  to  stub  him  if 
there  were  any  disorders  on  the  road,  showed  me  several 
charms  that  were  tied  about  him  when  be  was  taken,  and  bit 
table-book,  which  was  full  of  astrological  figures  that  nobody 
could  understand;  but  he  told  my  uncle  that  they  had  been 
given  to  him  some  years  before  in  Scotland,  and  he  now  found 
they  were  but  foolish  conceits."  Mr,  Macaulay,  in  the  ac- 
count of  the  Duke  s  capture,  mentions,  as  taken  on  his  person 
*»  an  album,  filled  with  songs,  receipts,  and  charms,"  The 
passages  which  are  most  curious  in  the  book  are  those  which 
give  some  memorandums  of  his  journeys  on  two  visits  to  the 
Prince  of  Orange,  in  the  year  previous  to  his  last  rush  mdren- 
ture.  His  movements  up  to  the  1 4th  of  March,  1C84-5,  are 
given.  The  entries  do  not  seem  to  be  of  much  moment;  but 
they  may  accidentally  confirm   or  disprove  some    disputed 
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points  of  history.  There  is  an  entry  without  a  date,  describing 
the  stages  of  a  journey  in  England,  commencing  with  *  London* 
and  *  Hampstcad  ;'  it  ends  with  *Todinglon/  Todiiigton  is  a 
place  remarkable  in  the  history  of  the  Doke.  Near  it  was  the 
residence  of  Lady  Henrietta  Maria  Wentworth,  Baroness  (in 
her  own  right)  of  Nettlestead,  only  daughter  and  heir  of 
Thomas  Lord  Wentworth,  grandchild  and  heir  of  the  Earl  of 
Cleveland.  Five  years  before  the  Duke*8  execution  her  mother 
observed  that  she  had  attracted  his  admiration,  and  she  hurried 
her  away  from  court  to  Todington  or  the  neighbourhood;  and 
in  1663,  when,  after  the  failure  of  the  Rye-house  Plot,  Mon- 
mouth was  banished  from  the  royal  presence,  it  was  to  Tod- 
ington he  retired.  When,  on  retracting  the  confession  which 
he  had  made  on  the  occasion,  he  was  banished  the  kingdom, 
the  companion  of  his  exile  was  Lady  Henrietta  Wentworth. 
**  I  dwell  on  this,**  said  Dr.  Anster,  «•  because  the  accidental 
mention  of  Todington  seems  to  authenticate  the  book  ;  the 
name  of  Lady  Henrietta  Wentworth  does  not  occur  in  it,  and 
the  persons  in  whose  hands  the  book  has  been  since  it  was 
purchased  in  Paris  do  not  seem  to  have  noticed  the  name  of 
Todington,  or  to  have  known  that  it  had  any  peculiar  relation 
to  the  Duke*s  history.  It  occurs  twice  in  the  book ;  once  in 
the  itinerary  I  have  mentioned,  and  again  in  a  song,  which  is 
probably  the  Duke*s  own  composition  : 


*S0NG. 

Wilh  joy  we  leave  thcc^ 

False  world,  and  do  forgive 

All  thy  false  treachery, 

For  now  we'll  happy  live. 

We'll  to  our  bowera. 

And  there  spend  our  hours  ; 

Happy  there  we'll  be ; 

We  no  strifes  can  see, 

No  rjuarrelling  for  crownt, 

Nor  fear  the  great  one^t  frowni, 
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Nor  slavery  of  state, 
Nor  changes  iq  our  fate. 
From  plota  this  place  is  free. 
There  well  ever  be ; 
We'll  sit  and  bless  our  stars 
That  from  the  noise  of  wars» 
Did  this  glorious  place  give, 
That  thus  we  happy  live/ 

'*  In  the  margin  is  the  following  substitution  (with  the  woi 
*  or'  pre6xed)  for  the  line  before  the  last 

*  Bid  us  Todington  give,' 

"  In  Macaulay's  History  we  find  the  following  affecting  men- 
tion of  Lady  Henrietta  Went  worth.  He  has  just  described 
Monmouth's  execution  and  burial : — *  Yet  a  few  months,  and 
the  quiet  village  of  Toddington  in  Bedfordshire  witnessed  « 
yet  sadder  funeral.  Near  thai  village  stood  an  ancient  and 
stately  hall,  the  seat  of  the  Went  worths.  The  transept  of 
the  parish  church  had  long  been  their  burial-place.  To  that 
burial-place,  in  the  spring  which  followed  the  death  of  Mon* 
mouth,  was  borne  the  coffin  of  the  young  Baroness  Went- 
worth  of  Nettlestead.  Her  family  reared  a  sumptuotis  maa- 
soleum  over  her  remains;  but  a  less  costly  memorial  of  her 
was  long  contemplated  with  far  deeper  interest.  Her  Dame, 
carved  by  the  hand  of  him  she  loved  too  well,  was  a  few  years 
ago  still  discernible  on  a  tree  in  the  adjoining  park.'  "  Dr* 
Anster  then  pointed  to  the  state  of  the  book,  which  he  pro- 
duced. There  were  tlie  remains  of  silver  clasps  which  had 
been  torn  oflf^  and  a  part  of  the  leather  of  the  covers  Mt  eacb 
side  was  torn  away,  seemingly  for  the  purpose  of  removing 
some  name  or  some  coat  of  arms  with  which  it  had  been  once 
marked^  •*  On  this  account,*'  said  Dr,  Anster,  "and  in  con- 
nexion with  the  book  being  found  in  Paris,  I  was  anxious  t<> 
cite  such  passages  from  the  old  narratives  of  the  Duke's  cap- 
ture and  execution  as  trace  the  Duke's  papers  to  the  possession 
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of  James  tlie  Second.  Had  this  little  volume  the  arms  of  the 
Duke  of  Monmouth  od  it, — either  his  own  or  the  royal  arms* 
nvbich  the  Duke  was  not  unlikely  to  have  assumed, — and  had  it 
been  among  James's  manuscripts  connected  with  the  history  of 
his  own  time%  the  defacement  of  the  binding  in  this  way 
would  be  additional  evidence  of  the  authenticity  of  the  volume; 
for  the  history  of  James's  manuscripts  is  this ;  that  at  the  period 
of  the  French  Revolution  the  persons  in  whose  custody  they 
were,  being  fearful  of  the  suspicion  likely  to  arise  &om  their 
possession  of  books  with  royal  arms  on  them,  tore  off  the 
coren  and  sent  the  books  to  St.  Omer's.  The  after  fate  of 
the  larger  books  was,  that  they  were  burned;  some  small 
ones,  we  are  distinctly  told,  were  saved  from  this  fate,  but 
teem  to  have  been  disregarded,  and  all  trace  of  them  lost. 
The  Abbe  Waters  was  the  person  with  whom  George  the 
Fourth  negotiated  for  the  Stuart  papers,  and  from  whom  the 
volumes  which  have  since  appeared  as  *  Clarke's  Life  of  James 
the  Second*  were  obtained  ;  and  it  is  from  the  Abbe  Waters 
we  have  the  account  of  the  destruction  of  King  James's  auto- 
graph papers.  I  do  not  know  whether  it  is  worth  observing, 
that  on  the  inner  cover  of  this  volume  we  find  written  the 
words,  *  Baron  Watiers,'  or  *  Watrers.'  It  is  not  distinctly 
enough  written  for  me  to  be  quite  sure  of  the  letter  between 
the  *  t*  and  the  *  e,'  but  there  is  a  letter,  and  the  name  is  not 
WattTi  as  now  spelled.  It  is  said  by  Sir  John  Reresby,  that 
in  the  book  found  on  the  Duke^s  person  there  were  *  charms 
aigainst  being  wounded  in  battle/  I  do  not  find  any 
such,  but  there  are  some  prayers  against  a  violent  death, 
which  may  have  been  his  own,  but  have,  to  me,  rather  the 
appearance  of  having  been  transcribed  from  some  devotional 
book.  I  suspect  there  is  a  mistake  b  supposing  that  this 
book  contains  any  charm  for  breaking  open  prison  doors,  and 
I  think  it  likely  tliat  Sir  John  Reresby  was  misled  in  the 
same  way  that  I  was  for  a  moment.  There  is  in  page  7  a 
charm  in  French  to  procure  repose  of  body  and  mind,  and  de- 
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Jiverance  from  *  pains.'  The  word  for  pttins  is  written  in  a  eon- 
tracted  form,  and  might  as  well  stand  for  prisons,  but  on  exa- 
mining^ the  context  it  is  plainly  the  former  word  which  is  tobt 
looked  for.  The  charms  and  conjurations  are  iu  general  for 
the  purpose  of  learning  the  results  of  *  sickness  in  any  particu- 
lar case  ;'  of  determining  whether  '  friends  will  be  faithful,'  &c 
We  have  *  cures  for  the  stone,*  and  incantations  *  to  make  grey 
hair  grow  black.'  This  book  confirms  the  character  which 
history  gives  us  oi  the  Duke,  as  a  weak,  frivolous,  and  super* 
stitious  man,  not  unlikely  to  be  influenced  for  good  or  evil 
by  the  persons  and  circumstances  in  which  he  found  himself; 
and,  in  its  degree,  it  does  something  to  illustrate  the  spirit  of 
the  age  in  which  he  lived," 


December  10th,  1849. 

The  REV,  HUMPHREY  LLOYD,  D.  D.,  President^ 
in  the  Chair. 

The  Rev.  Henry  King,  LL,  D.,  was  elected  a  Memberi 
the  Academy, 


Mr  Bally  on  the  part  of  Abraham  Whyte  Baker, 
Esq.,  of  Ballaghtobin,  a  member  of  the  Academy,  and 
who  has  always  endeavoured  to  promote  its  objects,  present 
accurate  casts  of  two  bear  skulls  found  in  the  county  ^ 
Westmeath.  The  following  is  a  summary  of  the  information 
Mr.  Ball  has  been  able  to  obtain  relative  to  theae  very  tate* 
resting  relics  of  a  powerful  species  long  eitinct  in  this  island* 
Mr.  Underwood,  the  well-known  and  industrious  collector  of 
antiquities,  who  has  rescued  from  destruction  many  of  the 
best  specimens  of  human  art  now  in  the  Academy's  museutOt 
being  in  1646  on  one  of  his  tours  through  the  country. 


covered  at  the  hDUse  of  Mr.  Edward  Fermon,  of  Forg^ney, 
County  Longford,  on  the  borders  of  Westmeath,  between 
Moyvore  and  Ballymahon,  the  skull  of  an  animal  to  him  un- 
known* This  be  lost  no  time  in  securing,  and  in  the  follow- 
ing year  obtained  a  second  specimen,  found  in  the  same  place, 
in  a  cut  away  bog,  about  seven  feet  from  the  original  sur- 
fece.     These  skulls  were  purchased  by  Mr.  Baker,  and  arc 

■  the  originals  of  which  casts  are  by  his  desire  presented  to  the 
Academy,  being  duplicates  of  others  given  by  htm  to  the 
University  Museum,  where  are  now  to  be  found,  through 
the  generosity  of  the  Earl  of  Enniskillen,  the  East  India 
Company,  and  oor  Zoological  Society,  a  very  instructive 
collection  of  the  remains  of  bears,  both  fossil  and  recent. 

On  the  discovery  by  Mr.  Underwood  of  the  larger  skull, 
it  was  somewhat  hastily  announced  as  that  of  a  great  Irish 
wolf-dog,  and  wa»  published  in  the  newspapers  as  such. 
Under  this  impression,  it  was  brought  to  Mr.  Ball,  who,  with- 
out hesitation,  pronounced  it  to  be  that  of  a  bear,  which,  on  a 
little  further  investigation,  he  considered  to  be  the  black  bear 
of  Europe.  Soon  after,  Mr.  Baker,  with  laudable  liberality, 
purchased  both  specimens,  and  has  thus  preserved  evidenceof  the 
existence  of  bears  in  Ireland,  of  which  we  bad  before  no  tangible 
proof  or  historical  evidence.  Dr.  Scouler,  in  a  paper  on  extinct 
animals  of  Ireland,  published  in  the  first  volume  of  the  Geo- 
logical Journal,  observes,  that  while  bears  still  maintained 
their  ground  in  England,  they  were  unknown  in  Ireland. 
The  venerable  Bede  states,  the  only  ravenous  animals  of 
Ireland  were  the  wolf  and  fox.  Giraldus  makes  no  mention 
of  the  bear,  and  St.  Donatus,  who  died  in  840,  states  it  was 
not  a  native,  '<  ursorum  rabies  nulla  est  ibi,**  &c. 

^B  The  late  Mr.  Richardson,  through  whose  kind  interfere 
ence  Mr.  Ball  obtained  leave  to  make  moulds  of  the  skulls, 
appears  to  have  been  in  much  doubt  as  to  their  nature.  He 
itates  (in  his  History  of  Dogs,  p.  36)  his  opinion,  that  **  they 
are  the  remmns  of  an  extinct  animal  allied  to,  but  by  no  means 
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identical  with  the  dog;  and  an  animal  with  which  we  \ 
unacquainted,  partaking  somewhut  oi:'  the  characteristic*  SI 
the  bears,  and  perhaps,  also,  of  the  hyaenas."  Mr*  Bali 
observed  that  the  discrimination  of  skulls  of  bears  presented 
zoological  difficuhies  quite  sufficient  to  account  for  the  erro- 
neous views  which  had  been  taken  ;  the  alterations  of  age  in  the 
occipital  and  sagittal  crests,  the  dropping  of  the  premolars, 
and,  ill  some  cases,  of  the  incisor  teethj  were  quite  sufficient 
to  mislead,  and  had  often  misled  naturalists  ;  but  the  struc- 
ture and  arrangement  of  the  molar  teeth,  and  the  peculiar 
depressed  form  of  the  bullae  tynipanicae,  are  unerring  proofs  of 
the  ursidtB,  at  all  times  distinguishing  them  from  dog^, 

Mr.  liall  then  proceeded  to  remark,  that  if  any  evidence 
were  wanted  to  prove  that  the  skulls  alluded  to  were  Irish, 
he  could  supply  ii  by  producing  a  cast  of  a  third  specimen, 
form  which  he  had  been  kindly  allowed  to  take  a  mould  for 
the  University  Museum  by  its  owner,  Mr.  Cooke,  of  Par- 
sonstown,  the  original  had  been  found  in  Mr.  Cooke'i 
neighbourhood,  as  Mr.  Ball  understood,  in  deepening  a  river. 
He  mentioned  also  that  he  had  lieard  from  the  late  Mr.  John 
Robinson,  of  that  locality,  of  the  discovery  and  wanton  des- 
truction of  skulls  on  his  grounds,  which  were  very  possibly 
those  of  bears.  It  is  probable  that  the  bear  and  ^reat  Irish 
deer  were  involved  in  one  common  catastrophe,  and  perbhed 
together. 

Mr,  Ball  stated,  that  being  desirous  of  confirming  the 
accuracy  of  his  own  views,  he  submitted  casts  of  the  skulls 
to  the  greatest  living  authority,  merely  stating  that  they 
were  supposed  to  be  Irish,  and  requesting  an  opinion  as 
to  their  species.  The  following  note  is  the  reply  to  his 
questions : 

"  College  of  Surgeons,  London^  Dec,  7,  IS49. 
«  Mv  DBAB  Bam., —The  casts  of  the  fine  crania  of  bear 
AttW  il^^^t  ft"<^  ^  ^*^*^*^  heen  comparing  them  this  moruingt 
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They  all  differ  from  Ursus  spelcBus  in  the  minor  elevation  of 
the  forehead,  and,  what  is  more  decisive,  in  the  smaller  rela- 
live  sizes  of  the  last  molar,  upper  jaw ;  they  also  retain  the 

■  lirst  premolar.     The  largest  of  the  three  skulls  presents  a 
close  correspondence  of  general  form  and  of  flatness  of  fore- 

»liead  with  the  largest  of  our  old  male  skulls  of  Ursus  man- 
HmuSf  hut  the  molars  are  relatively  larger,  especially  the 
last,  in  tlie  Irish  skull ;  this  is  decisive  against  Ursus  mari- 
timus,  I  regret  that  I  have  no  skull  at  command  of  a  good 
»old  male  L^.yeroa:.  A  young  female  skull  of  that  species  indi- 
cates the  proportions  of  the  molars  to  be  similar  to  those  in 
the  Irish  specimens ;  but  then  the  proportions  of  the  teeth  in 
question  are  likewise  those  of  Ursus  arcios;  and  the  two  smaller 
skulls  from  Ireland  show  an  elevation  of  forehead  which, 
though  less  than  in  L^  speieeus^  is  greater  than  in  any  speci- 

■  men  or  figure  that  I  have  seen  of  U.firox,     There  remains, 
^  therefore,  for  comparison,  the  varieties  of  Ursus  arcios^  for  the 

tropical  Indian  and  Malayan  bears  have  characteristics  too 
well-marked  and  well-known  to  he  dwelt  on. 

**  The  great  black  variety  of  the  European  Ursus  arctos 
it  that  to  which  the  Irish  skulls  offer  the  nearest  resem- 
blance. I  can  find  no  character  in  the  casts  of  the  skulls 
which  you  have  sent  that  I  could  point  to  as  a  specific 
distinction ;  but  then  I  must  add,  that  I  feel  equal  dif- 
Liiculty  in  laying  down  the  specific  distinction  between  the 
BC/r«ttt  priicns  of  Goldfuss  from  Gailenreuth  cavern,  and 
the  existing  largest  varieties  of  Ursus  arctos^  or  the  Irish 
bears.  These  specimens  have  much  strengthened,  if  not 
ijtute  eonfirmed)  a  growing  suspicion  that  U.  priscus  is  speci- 
fically identical  with,  and  was  the  progenitor  of,  our  European 
V, arctos  ;  at  the  same  time,  they  prove  that  U*prisruswm  not 
the  mere  female,  as  M.  De  Blainville  believes,  of  U»  spelasus. 
Your  three  specimens  are  all  of  the  same  species;  the  largest 
is  the  male,  the  smallest,  with  welUworn  molars,  the  female. 
Now,  the  large  male  skull  establishes  the  specific  distincUon 
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of  the  equally  large  male  Ursus  ap^itens,  and  cons 
the  specific,  and  not  merely  sexual,  distinction  of  U*  p 
but  ot  the  same  time,  the  Irish  crania  show  that  the  ch 
of  the  forehead  alluded  to  in  my  *  British  Fossil  Mam 
p,  63,  is  not  constant,  and  not  good  for  a  speciBc  diff< 
with  Ursus  arcCos.  To  conclude,  then,  as  at  present  inform 
I  should  refer  your  Irish  skulls  to  Ursus  arctos ;  and  the  k 
degenerated  representative  of  that  species  now  living,  ? 
the  great  black  bear,  or  very  dark  brown  rariety  of  the  Sc 
dinavian  wilds,  is  that  which  comes  closest  to  the  old  It 
bears.  Whether  this  respectable  carnivore  continued  to  e: 
after  the  slaughter  of  the  last  megaceros  will  be  shown  \m 
precise  bed  in  which  the  specimens  were  found.  I  shoutH 
to  know  the  authority,  if  any,  for  their  derivation,  from 
bog,  and  not  from  shell  marl,  if  the  case  be  so. 

**  Ever  your's, 
(Signed)  "  R,  Owb 
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Mr.  Ball  was  of  opinion,  from  e:(amination  of  the  oi 
bear  skulls,  that  they  were  not  in  the  peat,  bat  in  the^ 
below  it,  where  he  believed  all  the  heads  of  the  megaoei 
probably  fifty,  which  he  had  closely  inspected,  were  foui 
In  no  case  was  peat  to  be  discovered  in  the  cavities,  wbik 
many  marl  was  present.  He  expressed  bis  graiificatioii 
finding  that  his  own  views  were  supported  by  tbofl 
Professor  Owen,  from  whom,  on  this  and  other  oceafl 
he  received  kind  aid.  lie  also  expressed  obligations 
Earl  of  Eniiiskillen,  Mr.  Baker,  Mr.  Cooke,  and  Mr, 
ren ;  and  concluded  by  moving  the  thanks  of  the  Acad< 
Mr.  Abraham  Whyte  Baker,  Sen.,  for  his  kindness  in] 
senttng  casts  of  his  valuable  specimens  to  its  museum  ol 
qui  ties. 


Colonel  H.  D»  Jones  presented  tables  of  the  fall  ofj 
with  the  levels  of  the  Shannon  and  state  of  the  wind,  ol 
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and  recorded  at  Athlone,  by  John  Long»  ^^^'i  during  a  period 
of  four  years. 

The  Tables  (see  Appendix,  No.  VI.)  are  compiled  from 
dailtf  observations.  The  columns  are  arranged  to  show,  in 
monthly  periods,  the  various  fluctuations  in  the  fall  of  rain, 
with  the  duration  and  variable  nature  of  the  dry  and  wet 
periods,  also  the  greatest  amount  of  continuous  fall  of  rain, 
as  well  as  the  greatest  daily  fall,  thus  presenting  an  exact 
criterion  of  the  humidity  and  variable  nature  of  the  climate. 
The  rise  and  fall  of  the  Shannon  is  also  shewn,  with  its 
various  fluctuations ;  also  the  fluctuations  of  the  wind,  and 
its  continuance  at  the  various  points.  A  general  abstract  table 
for  the  whole  is  given,  and  an  average  struck  for  the  four 
years.  The  daily  observations  from  which  these  tables  are 
compiled,  having  been  taken  in  the  central  district  of  Ireland, 
where  no  similar  observations  appear  to  have  been  recorded, 
may  perhaps  be  considered  as  giving  them  increased  value. 
The  district  is  remote  from  the  influence  of  hills  or  mountains, 
and  lies  about  central  in  the  great  flat  limestone  field  of  Ire- 
land»  extending  from  Dublin  to  Oalway. 
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Colonel  Jones  suggested  that  the  Council  should  draw 
up  instructions  for  parties  employed  by  the  Board  of  Works, 
in  different  parts  of  Ireland  ;  explaining  what  objects  of  scien- 
tific and  antiquarian  interest  ought  to  be  noticed  and  preserved 
by  them. 

He  proposed  to  bring  the  subject  before  the  Board  of 
Works,  in  the  hopes  that  their  oflScers  might  be  enabled  to 
saake  meteorological  observations  of  value,  or  to  secure  for 
ibe  Museum  of  the  Academy  antiquities  worthy  of  preser- 
vation. 


Sir  William   Betham  read  a  note  from  Mr.  W^illiam  F. 
Wakeman,  relating  to  the  remains  of  the  market  cross  of  Navan. 
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'*85,  Lower  Camden-street^  Dublin^ 
December  3,  1849. 

"  Sir, —  Had  I  been  aware  of  your  intention  to  notice  the 
stone  wliich  formed  the  subject  of  your  interesting  paper  read 
before  the  Academy  on  Friday  evening  last,  it  would  hsfe 
given  me  great  pleasure  to  have  afforded  you  information  re- 
lative to  its  history,  and  the  circumstances  which  induced  roe 
to  have  it  forwarded  from  Navan  to  Dublin.  The  stone, 
which  appears  to  have  formed  a  portion  of  the  market  cross  of 
Navan,  had  been  removed  from  its  original  place,  wherever 
that  was,  and  was  used  as  a  building  stone  in  a  comparatirel? 
modern  wall  connected  with  a  miserable  back  lane,  branchlog 
from  the  street  called  Trim  Gate,  Navan.  Upon  removing 
the  stone  from  its  position  in  the  wall,  for  the  purpose  of 
drawing  it,  I  found  that  it  had  formed  a  portion  of  the  shaft 
of  an  old  cross,  and  as  the  inscriptions  upon  its  sides  containeti 
names  of  considerable  historical  interest,  I  begged  the  frag- 
ment from  the  owner  of  the  wall  in  which  it  had  been,  and 
caused  it  to  be  removed  to  the  rooms  which  1  then  occupied 
in  Navan.  i  subsequently  learned  that  two  similar  siont*!, 
which  bad  evidently  formed  portions  of  the  tame  cross  were 
known  to  exist.  They  are  used  as  supports  for  casks  in  a 
public  house,  in  Trim  Gate,  Navan,  and  are  sculptured 
inscribed,  I  used  every  endeavour  to  be  allowed  lo 
drawings  of  them,  and  even  offered  to  pay  for  any  trouble 
caused  irt  removing  the  casks,  but  was  at  first  flatly,  aiid  at 
length  insolently  rerused.  Under  these  circumstances,  and 
believing  that,  were  1  to  leave  the  stone  which  I  had  already 
secured  in  Navan,  it  would  be  lost  or  broken  up,  or  perhaps 
thrown  into  the  Blackwater,  as  at  least  one  monument  of '*iiis 
No  van*' has  been,  1  caused  it  to  be  removed  to  the  Academy, 
as  the  best  place  for  its  preservation  which  I  could  think  of. 

**  I  remain,  &c.  &c., 

*•  VV.    F.    WAKFMi?«. 

<•  To  Sir  WilUam  Betham,  Knitjht" 
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The  Secretary  read  a  paper  by  Thomas  L.  Cooke,  Esq. 
of  Parsonatown^  oti  certain  bronze  relics  found  at  Dowris,  in 
che  KiJig'n  County,  and  exhibited  to  the  Academy  specimens 
and  drawings  of  the  various  articles  described. 

"  On  the  30th  of  November,  1848,  the  Rev,  Dr.  Robin- 
son read  an  essay  to  the  Royal  Irish  Academy,  on  the  sub- 
ject of  certain  bronze  antiques  found  in  the  Ktn^s  County, 
and  of  which  a  portion  is  in  the  possession  of  that  scientifie 
nobleman  the  Earl  of  Rosse. 

*'  In  order  to  correct  a  few  trifling- mistakes  and  inadverten- 
cies into  which  he  has  fulien,  I  have  thought  it  right  to  pbic€ 
on  record  before  the  Academy  some  facts  and  circumstances 
I  happen  to  be  cognizant  of,  relative  to  the  discovery  of  the 
bronze  articles  which  formed  the  subject  matter  of  Dr,  Robin- 
0on*«  essav. 

**  At  the  time  the  relics  in  question  were  found,  I  was 
resident  in  Parsonstown,  distant  about  five  miles  from  the 
eite  of  the  discovery.  Having  a  desire  to  preserve  the  anti- 
quities of  the  country,  I  did  not  rest  until  I  became  possessed 
of  several  of  the  articles  found,  and  1  at  the  moment  collected 
all  the  information  I  could  procure  respecting  the  place,  and 
other  particulars  of  the  finding.  What  I  then  and  since  have 
learned,  1  have  embodied  in  the  present  communication. 

**  Dr.  Robinson  has  been  inaccurately  informed  as  to  the 
time  when  the  original  discovery  wa«*  made.  It  is  much  more 
than  sixteen  years  since ;  and  1  have  reason  to  believe  that 
it  is  even  nearer  to  twenty-five  than  to  twenty  years  ago. 

"  Sixteen  years  have  elapsed  since  the  publication  in  the 
•  Dublin  Penny  Journal,'  voL  i.  p,  370,  of  a  paper  of  mine, 
in  the  fir»t  sentence  of  which  I  mentioned  that  the  things 
therein  enumerated  weie  found  (then,  1833),  a  Jew  years 
gince^  near  Birr.  I  cannot  now  find  any  entry  or  memorandurn 
to  enable  me  to  fix  the  precise  time.  There,  however,  exists 
no  doubt  that  it  is  more  than  twenty  years  ago.  1  suppose 
it  to  be  about  twenty-five  years.     One  of  the  men  that  found 
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the  relics  is  dead  more  than  sixteen  years.  The  inaccuracy 
of  Dr.  Robinson's  informant  as  to  the  tirae  of  the  discovery 
appears  to  be  material  in  this  inquiry,  as  affording  an  indica- 
tion of  the  doubtful  reliance  to  be  placed  on  his  memory  ijt 
other  and  more  interesting  portions  of  the  communication  made 
by  him. 

**  With  regard  to  the  place  where  the  discovery  was  made, 
I  must  remark,  that  it  was  not,  as  Dr.  Robinson  was  informed, 
at  Dowrh'Heath,  nor  probably  within  a  mile  of  it.  It  is  quite 
true  that  the  antiques  were  found  on  part  of  the  extensive 
townlandof  Dowris,  the  situation  of  the  greater  part  of  which 
has  been  correctly  stated  to  be  on  sheet  30  of  the  Ordnance 
Maps  of  the  King's  County.  The  relics  in  question  were 
accidentally  dug  up  by  two  persons,  one  of  whom^  Edward 
Henneasy,  now  deceased,  was  at  that  time  sportsman  to  Mr. 
Drought  of  Whigsborough.  The  other  man  is  living  yet. 
They  were  at  the  time  trenching  potatoes  on  that  part  of 
Whigsborough  known  by  the  name  of  Derreens,  and  which 
lies  between  Whigsborough  paddock  wall  and  the  water  known 
by  the  name  of  Lough  Cowr. 

**  I  have  stated,  that  a  person  is  yet  living  who  was  actually 
with  Hennessy  when  the  antiquities  described  in  part  by  Dr. 
Robinson  were  found.  A  second  person  also  still  lives  who  wis 
privy  to  their  discovery.  He  accompanied  me  recently  to  the 
spot. 

^^  Having  thus  noticed  the  time  and  the  actual  place  of 
finding  the  antiquities,  1  must  go  rather  diffusely  into  a 
description  of  the  several  articles  which  were  then  found. 
Dr.  Robinson  was  much  misled  in  being  brought  to  believe 
that  the  bronze  vessel,  in  the  possession  of  the  Earl  of  Rosse, 
and  its  contents,  were  the  only  things  discovered.  There  was 
at  least  a  horse-load  of  gold-coloured  bronze  antiquities,  of  a 
variety  of  forms,  exhumed  at  the  time.  Many  of  them  are 
now  in  my  collection,  and  I  made  presents  of  several  of  them 
to  other  collectors. 
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'*  The  Uowris  relics  which  fell  into  my  bands,  and  of 
which  I  have  sent  specimens  or  drawings  to  be  exhibiteil  to 
the  Academy,  are  as  follow  : 

"No,  1.  The  vessel  marked  A,  when  found,  was,  as  it 
now  is,  of  a  dark  din^y  colour,  apparently  caused  by  smoke 
or  a  deposition  of  carbon.      It  bears  the  marks  of  having  been 
long  in  use,  and  h  patched  and  mended  with  rivets  in  diderent 
places.     Wherever  its  murky  coating  is  removed,  the  metal 
of  which  this  vessel  is  composed  appears  to  be  of  the  same 
golden  hue  as  the  other  utensiis  found.     This  vessel  had  han^ 
dies  to  it,  but  they  were  broken  olT  by  the  persons  who  found 
H  it.     Part  of  one  of  these  handles  is  now  in  it. 
^         **  No.  2.  is  a  portion  of  another  vessel>  marked   B.     It 
appears  also  to  have  been  much  used.      It  is  much  cleaner 
than  the  vessel  marked  A.     Both  vessels  (more  particularly 
that  marked  A)  are  composed  of  very  tliin  and  flexible  sheets 
of  bronze,  not  thicker  than  strong  writing  paper>  which,  being 
too  slight  to  bear  ordinary  usage  upon  the  fire,  were  fortified 
around  the  lag  or  junction  of  the  sides  and  bottom  with  shields 
or  protecting  pieces  of  a  stronger  scantling,  and  apparently 
coarser  metal.     Tiiese  shields  arc  furrowed  to  prevent  their 
slipping,  and  were  originally  riveted  on  the  respective  ves- 
•eifl.    The  bottom  and  several  inches  in  height  of  the  respec- 
tive tides  of  both  the  vessels,  A  and  B,  have  been  hammered 
out  of  one  continuous  piece, 
H^       '*  1  may  here  observe  that  brazen  vessels  were  formerly 
^■Ipitemed  of  such  great  value  in  Ireland  as  to  be  considered 
worthy  of  being  given  and  accepted  as  a  fit  tribute  and  dona* 
tion  to  and  by  Irish  kings  and  princes.     Accordingly  we  find 
chat  Cathaoir-Mor  bequeathed  to  Mogh-Corb  fifty  copper 
^cauldrons,  with  other  articles,  some  of  which  were  made  of 
H|^old,  and  all  reckoned  of  great  value.     We  nlso  read  in  the 
W  Book  of  Rights  that  a  cauldron  was  to  be  given  as  tribute  to 
Che  king  of  Cashel  by  the  king  of  Teamhair  Luachra. 

**  The  golden  colour  of  the  Downs  vessels  well  suited 
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ihem  for  presents  to  and  from  royalty  ;  and  ihe  high 
the  malerial,  in  the  estimation  of  the  roaker,  is  evid 
the  thinness  of  the  sheets  of  which  they  are  formed. 

*'  Noj  3.  A  great  number  of  gold-coloured  skeynesj 
of  bronze,  were  found  at  Derreens,  but  it  is  to  be  regi 
that  the  finders  left  scarcely  one  of  them  unbroken, 
specimens  marked  C,  D,  and  E,  are  of  this  class.     ■ 
he  remarked  here,  that  the  metal  of  which  these  skeyS 
composed  was  not  brittle,  for  the  ends  of  that  marked 
bent  together  when  it  came  into  my  possession,  and  I, 
breaking,  straightened  it.     Some  of  these  skeyneti 
rivets  remaining  in  the  handles:  and  the  wooden  han 
attached  to  one  of  them  ;  hut  it  in  a  short  time  crumbles 
dust* 

No.  4.  The  gold-coloored  bronze  arrow-heads,  or, 
suppose,  razor  blades,  marked  F.  I  had  two  more 
One  of  them,  represented  of  the  true  size  in  the  drawir 
I  gave  away,  but  I  know  not  what  became  of  the  third, 
blade  figured  in  the  drawing  had  two  parallel  ribs  nil 
lengthwise  on  each  side.  1  am  not  able  to  offer  any 
based  on  certainty  as  to  the  use  of  these  instrument 
specimen  marked  E  2  was  sent  to  me  by  one  of  the 
discoverers  of  the  bronze  vessels,  since  the  greater  p 
this  paper  was  written.  He  informs  me  that  it  remained^ 
his  house,  and  acquired  the  whitish  colour  in  consequen 
one  of  his  children  having  put  it  into  the  fire.  The 
probably  brought  all  the  tin  to  the  surface, 

**  No.  5.  Gold-coloured  gouges,     1  send  for  i 
one,  marked  H,  and  I  had  another  which  I  gave  aw« 
Earl  of  UoRse  has  one  of  these, 

**  No.  6.  The  unfinished  punch  or  instrument 
I  had  two  more  of  these  instruments  of  a  similar  shape.  * 
were   finished  and  polished   up.     They  all  were  of  difl 
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meU  of  skeynes.  I  had  two  or  three  of  these,  but  I  caii> 
not  now  (itid  any  of  them.  One  specimen  1  remember  to 
have  given  away.  Tbey  were  about  an  inch  and  a  lialf  in 
length,  and  somewhat  of  the  form  of  a  Norwegian  boat  or 
yawL  The  drawing  I  represents  both  the  shape  and  size  of 
these. 

"  No.  8.  The  dagger  or  knife,  with  flat  handle-socket, 
marked  K.  I  had  one  of  these  which  was  more  perfect  in  the 
blade  llian  this  specimen  is.  1  gave  it  away.  The  knife  or 
instrument  marked  K  2  was  brought  to  me  on  Saturday,  the 
1st  September,  1849,  by  the  surviving  finder,  whose  death, 
Dr,  Robinson  was  led  to  believe,  (ook  place  two  years  ago, 

**  No,  9,  Gold-coloured  bronze  articles,  of  which  I  am 
ignorant  of  die  use.  They  appear  as  if  intended  for  feet  to 
something.  I  possessed  two  or  three  of  them,  but  I  cannot 
now  find  one.  I  presented  one  of  them,  together  with  some 
others  of  the  articles  mentioned  in  this  paper,  to  the  Marquis 
of  Normanby,  when  Lord  Lieutenant  of  Ireland.  He  had 
them  removed  to  England,  They  were  all  alike  in  size,  and 
are  correctly  figured  in  the  drawing  L,  which,  being  copied 
from  a  sketch  made  by  me  with  a  view  to  publication,  while 
the  originals  were  in  my  hands,  I  can  vouch  as  a  faithful 
representation,  and  as  being  of  the  same  size  with  the  ori- 
ginals. 

*'  No.  10.  A  strap  of  gold-coloured  bronze,  ornamented  with 
fluttngs^  and  having  a  small  hole  in  the  end  of  it,  seemingly 
intended  for  the  purpose  of  passing  a  thong  through,  in  order 
to  fasten  it  to  something  else.  It  resembles  a  mutilated  por- 
tion of  the  chin-stay  of  a  military  headpiece* 

•*  No,  11.  Gold-coloured  horns  or  trumpets.  I  have  hud 
in  my  possession  many  of  these  which  were  found  at  Dowris. 
8otDe  of  them  had  lateral  mouth -pieces. 

•*  I  must,  however,  remark,  that  1  never  saw  one  of  this 
form  put  together  with  rivets,  as  described  by  Dr.  Robinson 
(Proceedings  R*   L  A.,  vol.  iv.  p.  td^}).     Having  minutely 


examined  all  the  bronze  lioros  in  the  Earl  of  Hosse's  collt 
tioiT)  I  have  no  hesitation  in  asserting  that  not  even  a  siogl 
one  of  them  was  united  with  rivets.     Some  of  ihem  pi 
at  a  dislant  view,  to  a  superficial  observer,  the  appearance 
having  been  riveted ;  but,  on  closer  examination,  such  a| 
pearance  turns  out  to  be  nothing  more  than  a  mere  naii-bes 
ornament  running  along  the  sides  or  around  the  wider  a[ 
ture  of  the  horn.     It  is  quite  clear  that  the  entire  horn 
with  its  nail-head  ornaments,  made  at  a  single  casting. 
send  for  inspection  two  specimens  of  this  descriptioD  of  orni 
mented  horn,  marked  N  and  N  2,  found  at  Dowris,  smd  be- 
longing to  my  own  collection. 

''  To  two  of  the  boms  in  Lord  Uosse's  possession  addi^ 
tious  have   been  annexed,  not  by  riveting,  but  by  a  mot 
remarkable  process,  that  which  is  technically  termed  *  bui 
ing.'     This  mode  of  uniting  metals  is,  1  believe,   reckoneAl 
now  of  rather  modern  invention.     It  is  eflfected   by  pounti| 
melting  metal  at  a  glowing  temperature  upon  the  juuclion 
the  two  pieces  intended  to  be  united,  and  by  that  means  fu8in| 
the  entire  into  one  mass. 

**  No.  12.  Gold-coloured  pear  and  spherical-shaped  crol 
or  bells.  These  form  the  subject  of  curious  and  interestia| 
study.  I  send  a  specimen  of  the  spherical -shaped  (marked  0) 
from  my  own  collection,  and  would  send  some  of  the  pear 
shaped,  but  1  am  aware  there  are  some  of  them  already  in  iht\ 
museum  of  the  Royal  Irish  Academy* 

*'  No.   13.  A  variety  of  gold-coloured  celts  of  diffei 
sizes.     Mr.  Donovan,  the  able  chemist,  has  kindly  analyi 
one  of  these  celts  for  me*     He  found  it  composed  of  coppefpl 
85*232;  tin,  13*112;  lead,  M42;  sulphur,  carbon,  &c.,0.l50;| 
and  loss,  but  partially  accounted  for,  0^42  in  every  100.     I 
would  be  guilty  of  an  injustice  did  I  not  here  return  ihankt 
to  my  scientilic  friend,  Mr.  Donovan,  for  the  public 
his  labours  in  that  analysis  have  rendered, 

No.  14    Gold-coloured  hatchets.     One  of  these  (marked 
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was  for  some  time  immerged  in  a  brassfourider*s  pickle  before 
I  heard  of  it.  The  pickle  deprived  it  of  the  enamel,  but  it  ex- 
hibits the  natural  golden  hue  of  the  metal  j  and  is  curious  for 
the  manner  in  which  the  handle  must  have  been  affixed  to  it. 
The  broken  hatchet  (marked  T)  show^  the  fine  edge  this  sort 
of  metal  was  capable  of  receiving. 

"  No.  15.  Gold-coloured  spear-heads  of  various  kinds, 
from  the  large  war-spear  to  the  small  one  used  for  hunting. 
Some  of  these  are  in  my  collection.  I  send  the  javelin-head, 
marked  U,  for  inspection,  although  it  was  not  found  at  Dow- 
ns, because  it  is  remarkable  as  being  barbed.  I  purchased 
this  specimen  some  years  ago,  at  an  auction  of  the  effects  of 
the  late  Edmund  Molony,  of  Clonoony  Castle,  in  the  King's 
County.  The  barbs  render  it,  I  believe,  unique.  They  seem 
to  hare  been  affixed  with  white  solder,  but  they  undoubtedly 
are  of  the  same  metal  with  the  remainder  of  the  weapon.  The 
monarch  Crirathan,  who  died  A.  D.  79,  is  said  to  have  brought 

f  to  his  palace  at  Howth,  from  a  foreign  expedition,  a  lance  so 
contrived  that  a  person  wounded  by  it  could  not  recover.  The 
•pear- head  now  exhibited  appears  well  suited  to  effect  an 
equally  deadly  result,  for  it  is  probable  that  the  barbs  would 
become  detached,  and  remain  in  any  wound  indicted  by  it. 

H  **  No.  16.  Two  unfinished  globular  bells.  These  were 
broken  by  the  finders,  for  the  purpose,  as  one  of  them  informed 
me,  of  trying  what  was  within  it.  These  crotals  are  marked 
X  and  Y,  and  they  furnish  important  evidence  of  the  country 
in  which  all  the  articles  found  along  with  them  were  manufac- 
ture<l.  These  are  also  composed  of  the  gold-coloured  metal. 
"  No.  17.  A  number  of  small  pieces  of  rub-stone,  having 

■.convex, concave,  and  flatsurfaces,  to  suit  the  form  of  the  varioni 
implenitints  to  be  polished  and  finished  up  with  them.     Some 

H  ^f  these  pieces,  marked  Z,  Z  2,  and  Z  3,  are  exhibited* 

I  **  No.  18.  Some  of  the  waste  gold-^coloured  metal  which 
fMMlMd  after  the  operation  of  casting.  It  U  marked  A  a,  and 
•vidirnlly  fell  in  a  state  of  fusion  against  the  tide  of  one  of  the 
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spherical-shaped  crotals,  of  which  it  hears  a  concave  ii 
A  portion  of  this  waste  metal,  analysed  by  Mr.  O'i 
gave  copper,  88*924;  tin,  1 1  066,  traces  of  lead,  iron, 
and  loss,  00 10  to  100  grains, 

**  No.  19.  Some  other  things  made  of  the  goTc 
metal  were  ako  found  nt  Dowris  at  the  same  time  wii 
already  detailed.  One  of  the  men  privy  to  the  discoi 
cently  told  me  that  a  sort  of  chopper  was  amongst  tlie 
of  things  found.  The  handle  of  it  was  ahout  twelve 
long,  and,  as  he  described  it,  was  of  a  piece  with  th^ 
The  whole  instrument,  he  says,  resembled  a  butcher's  JM 
but  that  there  was  a  »ort  of  arm  which  projected  from  the 
of  the  head  and  had  a  ring  in  the  end  of  it.  I  could  not  1 
what  became  of  this  antique.  It  is  worthy  of  note,  tbj 
representation  of  the  death  of  Hugh  de  Lacy,  carved 
of  ihe  compartments  of  the  large  stone  cross  at  Dui 
the  King's  County,  the  person  by  whose  hand  he  fell 
cleaver  somewhat  resembling  that  just  described,  but  wit 
the  ring  or  connecting  arm*  The  button  sent  was, 
several  of  a  similar  sort,  also  found  here.  It  seeins  I 
composed  of  a  different  quality  of  metal  froai  roost ^ 
otfier  articles  discovered  in  this  place.  ^ 

*'  It  is  with  great  diffidence  in  my  own  slender  sources  t 
formation  that  I  venture  to  dissent  from  any  opinion  exi 
by  the  reverend  and  learned  divine  who  has  had  the 
formally  bringing  the  circumstances  conrtected  with  the 
of  the  Dowris  relics  under  the  notice  of  the  Royal  Irish  * 
demy.  Nevertheless  1  cannot  agree  with  him  in  thin] 
that  these  highly  wrought  and  curious  crotals  could  evi 
been  intended  as  appenduges  to  sheep  or  oxen,  for  the 
of  announcing  their  '  locus  in  quo'  in  the  dense  foi 
then  overspread  the  face  of  the  country.  These 
with  their  numerous  engrailed  or  fluted  ornamentsl^ 
were  finished  too  elaborately  for  such  a  rude  purpose; 
tal,  such  as  that  of  which  they  are  composed,  was 
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time  too  much  prized  to  be  employed  in  «uch  a  pastoral  use. 
Besidcfi  this,  the  crotals  were  not  sufficiently  sonorous  to  be 
audible  at  a  few  yards'  distance,  even  in  a  silent  chamber. 
How,  then,  coutd  they  be  heard  at  the  most  moderate  distance 
in  the  open  air,  and  in  a  country  obstructed  by  forest  trees, 
Bnd  thickly  entangled  underwood  ?  He  who  takes  the  trou- 
ble to  shake  one  of  the  pear-shaped  crotals  belonging  to  the 
Academy,  or  the  spherical-shaped  one  from  my  collection,  now 
exhibited,  must  admit  their  inutility  as  instruments  of  sound. 
Moreover,  1  believe  that  if  the  people  of  this  island  had  in 
former  times  been  in  the  habit  of  appending  such  bells  to  the 
necks  of  sheep  or  cattle,  the  bells  would  have  been  common  ; 
and  thence  arises  the  question,  if  they  were  so  common,  why 
i»  it  that  none  of  them  have  been  found  elsewhere  than  at 
Dowris?  Why  is  it  that  such  bells  have  never  been  disco* 
vered  aparsim^  or  by  separate  specimens,  but  that  all  that  have 
been  hitherto  found  have  been  met  with  together,  and  along 
urith  a  great  variety  of  other  articles?  It  must  also  be  borne 
in  mind,  that,  notwithstanding  the  numerous  notices  of  tribute 
of  sheep  and  cattle  mentioned  in  almost  every  page  of  the 
Hook  of  Rights,  a  solitary  expression  is  not  to  be  found  which 
cxjuld  lead  to  the  belief  that  any  sort  of  bells  were  appended 
to  the  subjects  of  such  tribute.  On  the  contrary,  we  must 
|ireBume,  that  if  bells  had  been  so  used,  they  would  not  have 
been  omitted  in  the  record ;  for,  in  some  parts  of  the  same 
book,  brass  chains  are  mentioned  as  being  upon  the  necks  of 
the  animals  sent  in  payment. 

**  I  apprehend,  that  Dr.  Robinson  has,  in  strictness,  in- 
accurately described  the  Dowris  crotals  as  having  loose  clap^ 
pent.  They  each  merely  contain  a  single  and  very  small  de- 
tached piece  of  metal,  somewhat  in  the  manner  of  a  modern 
•beep-bell.  But  a  modern  sheep-bell  emits  a  loud  sound  when 
compared  with  the  feeble  tinkling  of  these  ancient  crotals. 

*'' The  cause  of  tenuity  of  sound  in  the  Dowris  crotaU  is 
obvious.     In  the  first  place,  they  were  formed  of  a  rather  soft 


and  flexible  mctaK  which,  unlike  to  our  modem 
could  be  bent  to  a  considerable  extent  without  breakiD| 
addition  to  the  defect  just  mentioned,  was  another, 
baps  a  greater  impediment  to  sonorousness,  arising 
mode  of  construction.  These  Dowris  crotals  are  very 
ficially  formed  as  instruments  for  the  propag^ation  of  I 
They  are  either  hollow  pears  or  hollow  spheres,  wichoti 
aperture,  saving  (and  that  only  in  some  few  specimeoi 
smaU  slits  in  opposite  points^  through  which  pasted  i 
whereon  the  core  was  supported  during  the  operation 
ing.  Even  these  small  openings  were  intentionally  and 
hammered,  or  otherwise  closed  in,  after  the  core  had 
tracted.  Some  of  the  specimens  which  have  the  sli 
seem  to  be  in  that  state  solely  in  consequence  of  the  ac< 
tal  breaking  of  the  metal  in  the  act  of  being  hammered 

*'  The  foregoing  reasons  seem  to  prove  that  th 
crotals  never  were  intended  for  i^nyuse  requiring  the 
of  sound  audible  beyond  a  very  narrow  limit  indeed, 
reasonably  be  asked  here,  could  an  artificer,  so  skilful  i 
Dowris  bronze  founder,  have  been  ignorant  that  ero 
Btructed  as  his  were  could  not  yield  a  loud  sound  ?     it 
tonne  to  be  next  to  impossible  that  he  could  have  bceo 
he  must  have  formed  them  with  some  other  view.    I  a 
fore,  induced  to  suppose  these  crotals  were  em  played 
some  religious  ceremonies. 

**  Ledwich  (Antiquities,  p.  251)  tells  us  that 
crotal  was  used  by  the  pagan  Roman  priests;  and 
(Memoirs  of  the  Irish  Bards,  p»  93)  says :  *  Small  bells^ 
we  mean,  as  were  appended  to  the  tunic  of  the  Jewiik 
priest,  and  afterwards  employed  by  the  Greeks  and  ^ 
tbf  various  religious  purposes,  but  particularly  to  fr^ 
gboftia  and  demons  from  their  temples,  were  undoubted] 
trodueed  witli  Christianity  into  this  kingdom,*  I  ap 
notwithstanding  the  respectable  authority  of  Mr. 
that  it  18  assigning  by  far  too  modern  a  <late  (o  the  us< 
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in  Ireland  to  couple  it  with  the  introduction  of  Christianity, 
Lucretius  (lib.  ii.)  furnishes  an  instance  of  the  use  made  of 
bell-cymbah  by  the  Romans  in  their  religious  ceremonies. 
Virgil  (Georg.  iv),  and  Juvenal  (Sat.  6),  'Tot  tintinnabula 
dicas  pulsari,*  refer  to  similar  usage.  Potter  (Anliquiiies, 
voL  ii.)  mentions  that  the  ancient  Greeks,  at  the  moment  of 
a  dying  person's  soul  separating  from  the  body,  beat  brazen 
kettles  to  drive  away  evil  spirits. 

**  Whilu  1  suppose  that  the  Dowris  crotals  have  been 
manufactured  for  Drutdlc  purposes,  1  am  not  ignorant  that  a 
learned  and  justly  esteemed  antiquary,  to  whose  opinion  the 
greatest  deference  is  due,  believes  them  to  have  been  intended 
for  suspension  from  the  trappings  of  steeds  employed  in  war. 
Such  an  opinion,  deduced  from  ancient  sculptures,  seems  to  me 
to  be  strongly  supported  by  a  passage  in  the  prophecy  of 
Zacharias,  TJie  words  of  the  prophet  alluded  to  are :  '  In 
that  day  there  shall  be  upon  the  bells  of  the  horses,  holiness 
unto  the  Lord.'  The  word  used  in  the  original  may  mean 
either  bells  or  bridles;  and  while  the  authorized  version  of  the 
Church  of  England  adopts  the  translation  *  belk,'  it  places 
tlie  word  *  bridles*  in  a  marginal  note.  Tiie  vulgato  renders 
it  more  generally  by  *quod  super  frenuro  equi  est/  and  the 
Hheims  Roman  Catholic  English  Bible  adoptsthe  term  *  bridle/ 

•*  Notwithstanding  the  silence  of  these  crotals,  they, 
nevertheless,  might  have  been  appended  as  ornaments  to  horse 
trappings,  as  were  the  still  more  dumb  stones  known  by  the 
oame  of  eruan.  These  were  attached  to  the  bridles.  In  the 
Book  of  Rights  (Incomeof  Uladh)  we  meet 

pichi  fpian,  |'pcad;och,  pocal, 
bo  chpuon.  ...*,.. 

The  laborious  and  learned  O* Donovan,  to  whom  Irish  Utera- 

iurc  is  so  much  indebted^  says,  in  a  note  to  this  passage,  that 

f'Cpuon  was  a  stone  o(  a  red  and  yellow  colour.'     It  was,  in 

ict,  a  kind  of  cornelian  or  agate.     1  send  for  inspection  some 
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slone^  which  were  probably  once  aflixed  to  bridles.     Tber 
are  marked  R,  and  are  from  my  own  collection. 

''  Having  now  gone  seriatim  through  the  several  bronie 
antiques  found  at  Dowris,  as  far  as  they  have  come  ander  mj 
observation,  I  cannot  avoid  here  expressing  my  tol&l  dissent 
from  the  hypothesis  that  they  formed  the  stock  in  trade  ofa  tra- 
velling PhoBnicIan,  or  other  itinerant  foreign  merchant,  wander- 
ing from  house  to  house,  and  ofTering  these  eommoditifis  for 
barter  or  for  sale.  If,  for  the  sake  of  argument,  we  soppOK 
such  a  peripatetic  dealer  to  have  inadvertently  got  himself 
entangled  in  a  quagmire,  how  could  such  an  accident  hame 
compelled  him  there  to  abandon  bis  wares  altogether?  Hf, 
at  all  events,  could  have  removed  piecemeal  to  a  firmer  fool- 
ing such  portable  articles  as  those  found  at  Downs.  Bot 
another  question  here  arises,  namely,  whether,  in  fact,  any 
bog  whatever  existed  at  Dowris  in  the  remote  time  when  the 
relics  were  left  there.  It  is  probable,  nay,  almost  certain 
there  was  not  any  bog  there  then. 

'<  Dowris,  as  its  name  imports  (Oubpof,  a  dark,  dcfl^H 
wood),  was  originally  a  thick  and  extensive  forest,  and  flH 
though  there  is  a  bog  there  at  present,  it  was  not  there  many 
centuries  ago.  In  many  parts  of  Ireland  traces  of  former 
cultivation,  and  eveti  houses,  have  been  discovered  beoeath 
the  bogs.  In  a  paper  presented  by  Mr.  King  to  the  Royal 
Society,  and  published  with  Molyneux's  Natural  History  ol 
Ireland,  the  writer  says:  *  There  are  many  bogs  of  late  staJid- 
ing  in  Ireland.  When  O'Donnell  and  Tyrone  catne  to  lfa« 
relief  of  Kingsale,  they  wasted  the  countrie,  especially  as  ibtj 
came  through  Conought,  which,  by  the  means  of  the  Ejirl  of 
Clanrickard,  was  generally  loyal,  and  there  is  a  great  tract  of 
ground,  now  a  bog^  that  was  then  plowed  land^  and  there  re- 
mains the  mansion  bouse  of  my  lord  ,  in  the  mid!«t  ot 

it.'  The  late  Earl  of  Rosse  (then  Sir  Laurence  Parsons) 
observes:  '  It  is  now,  indeed,  universally  admitted  that  whertf 
those  immense  bogs  extend  at  present  there  once  were  culli* 
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vated  plains.*  At  Dowris  the  bog  abounds  in  oak  and  other 
timber,  prostrate  beneath  the  peat.  Some  of  it  has  the  roots 
charred,  which  surely  could  not  have  been  conveniently  effected 
in  a  wet  swamp.  The  fire  must,  therefore,  have  been  applied 
before  bog  was  there.  Even  in  the  memory  of  living  persons, 
that  part  of  Dowris  called  Derreens,  and  on  which  the  bronze 
treasure  was  found,  was  covered  with  copse  and  underwood, 
B  "  Abandoning  all  theory  and  speculation  bearing  on  the 
rapid  growth  of  bog,  the  fact  must  be  recorded  that  the  Dow- 
118  relics  were  not  found  in  what  can  be  properly  denominated 
bog,  but  in  the  centre  of  a  potato  garden  extending  down  the 
slope  of  a  rising  ground  between  the  paddock  and  the  moor- 
land. A  cock  of  hay  has  been  left  during  the  last  winter  be- 
tween the  place  of  the  finding  and  the  bog,  so  little  of  wet  or 
quagmire  exists  there  even  now. 

I'*  One  of  the  reasons  assigned  for  supposing  the  Dowri* 
antiquities  to  have  been  derelict  by  some  travelling  foreign 
merchant,  is  based  on  an  opinion  that  Ireland  formerly  did 
not  produce  tin,  which  metal  is  said  to  have  entered  largely 
into  the  composition  of  ancient  bronzes,  and  certainly  was  a 
oomponent  part  of  the  articles  found  at  Dowris,  Dr.  Robin- 
flon  awures  us  that  he  analysed  a  great  variety  of  bronzes, 
with  such  uniform  results^  that  he  supposed  the  identity  of 
composition  was  evidence  of  their  having  all  come  from  the 
same  manufacturers.  He,  hotvever,  states  that  he  afterwards 
found  the  peculiar  properties  of  the  atomic  compound,  viz.,  of 
14  equivalents  of  copper,  and  one  of  tin,  or  nearly  88 
of  copper  to  12  of  tin  by  weight,  were  sulBciently  distinct  to 
nuike  any  metallurgist  engaged  in  such  a  manutacture  select 
it.  But  it  appears  that  tin  did  not  always  enter  into  the  com- 
position of  ancient  weapons,  and  that«  even  when  it  did,  the 
quantity  varied.  Thu<»,  M.  Hielm  found  a  bronze  dagger* 
to  consUt  of  S3^  copper  and  \6^   tin.     An  antic^ue  sword, 

•  Dictioavy  of  Chcmiitry,  by  Andrew  Ur«,  M.D,  (titlt  *  Copp«r'). 
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found  in  1779,  in  the  peat  moss  of  the  Somme,*  consisted  of 
copper  87*47,  and  tin  1263.  Of  three  antique  swordsf  found 
in  the  environs  of  Abbeville,  one  was  found  to  consist  of  85 
of  copper  to  15  of  tin ;  another  of  90  of  copper  to  10  of  tin;  and 
the  third  of  96  of  copper  to  4  of  tin.  A  fragment  of  an  an- 
cient scythe  gave  on  analysis  92*6  copper,  and  7*4  tin. 
Governor  Pownal  says,  that  the  swords  found  at  Cannie,  and 
those  found  in  the  bog  of  Femor  in  the  county  of  Tipperary, 
consisted  ofa  mixture  of  copper,  iron,  and  some  zinc,  J  PaHcin- 
son's  Memoranda  Chemica,  p.  82,  informs  us,  thai  •  Dr. 
Pearson,  having  examined  some  ancient  metallic  arms  and 
utensils,  was  able  to  ascertain  that  they  consisted  of  copper 
and  tin,  in  the  propt>rtion  of  from  six  to  twelve  parts  of  cop- 
per to  one  of  tin,  according  to  the  use  for  which  they  were 
intended/  Dr*  Pearson's  paper  is  in  the  Philosophical  Trans- 
actions.  The  bronze  springs  for  the  balistje,  according  to 
Philo  of  Byzantium,  were  made  of  copper  97,  tin  3.  The 
specimen  of  hasta  magna,  or  more  probably  of  a  weapon  for 
aflSxing  to  the  axle  of  a  wur  chariot,  marked  B  2,  and  sent 
for  inspection,  is  of  pure  copper,  without  any  admixture 
of  alloy  whatever,  as  are  also  the  hatchets,  marked  C  2  and 
C  3.  Whoever  takes  the  trouble  to  look  through  a  pro- 
miscuous collection  of  bronze  antiques,  will  perceive,  from 
the  variety  of  colours,  that  no  certain  standard  of  composi- 
tion has  been  adhered  to.  The  golden  colour  of  the  Dowris 
bronzes  is  almost  sufficient  to  distinguish  them  from  all 
others;  and  even  these  differ  amongst  themselves;  for,  ac- 
cording to  Mr.  Donovan,  the  celt  contains  about  I3|  of  tin 
to  83  J  of  copper,  with  1^  of  lead,  and  some  sulphur  and  car- 
bon ;  while  the  waste  metal  subjected  to  Mr.  O'Sullivan  con- 
tained only  il  of  tin  to  89  of  copper,  with  a  mere  trace  of 
lead,  iron,  and  silver. 


*  Dictionarj  of  Arte,  &o.,  by  Andrew  Uro,  BID. 
t  Ibid. 

X  Aeeount  of  .lonnc  Irish  antlqutttes  read  before  tfif  English  Antiqi 
Society.     Fob.  ro,  1774. 
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"  It  probably  has  been  too  hastily  assumed,  that  tin  was 
not  found  formerly  in  Ireland.  The  late  Earl  of  Rosse*  has 
argued,  that  Ireland  has  at  least  as  good  a  title  to  rank  under 
the  name  of  Casstterides,  or  Tin  Islands,  as  Britain  has 
Nennius,  no  recent  authority,  bears  his  testimony,  that  a 
mine  of  tin  formerly  existed  at    Killarney,     His  words  are  : 

*  Est  ibi  stag^num  qood  vocatur  Loch  Lein  quatuor  circuUs 
ambitur.  Primo  circulo  gronna  stanni  ambitur,  seeundo  cir- 
culo  gronna  plumbi,  tertlo  circulo  gronna  ferri,  quarto  circulo 
gronna  eeris  ambitur/  Smitht  says  he  found,  near  the  Lake 
of  Killarney,  an  ore  which  contained  tin.  The  following 
passage  horn  Adrian  us  or  Hadrianus  Junius,  known  as  Adrian, 
or  Junius  the  Dutchman,  shows  that  he,  too,  believed  Ire- 
land possessed  mines  of  tin.  That  writer  personifies  Hibernia 
as  saying : 

*  En  ego  cum  regni  sceptro  mavortia  bello 
Pectora  et  horriferas  hominum,  nil  fingo,  figuraa, 
Qui  curiu  alipedes  uorint  proevertere  cervos, 
Dedico,  piscosque  lacus,  volucrumque  paludes 
Omnigen^  lustria  feetAs,  9lanniquefodina9^ 
Et  puri  argenti  venas,  quas  terra  refossis 
Visceribui  manes  imos  vi^iura  recludit' 

Even  Camden,!  whom  OTlaherty  calls  *  Csecus  Hibernige- 
nis/  on  account  of  his  hostility  to  this  nation,  thought  these 
vettef  worthy  of  his  insertion,  and  he  styles  their  author 
■  litteretissimus  Adrlanus  Junius.'  Camden,  therefore,  adds 
his  sanction  to  the  Dutchman's  statement.  Macgeoghe- 
gan,§  writing  on  the  natural  history  of  the  country,   has: 

•  Ou  y  trouve  aussi  des  mines  de  mercure,  cTetain^'  &c., 
for  which  he  quotes  Peter  Lombard,  c.  9.  The  same  writer 
saya  elsewhere:  *  Ayant  decouvert  chez  eux  de  mines  d'or, 

*  PtflBiieo  of  th«  Aiicic&t  HUtorj  of  Ireland. 

t  ffistorj  of  Kerrj,  p.  125, 

%  Latin  edition*  London,  k,D,  1600.         $  QUI.  d'trtando,  torn,  l  &  I. 
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^'argent,  ri'etain,  He  plomb,  et  de  fers,  ils  avoient  apprts 
fondre  et  a  les  fabriquer.'  We  have  it  also  on  the  modem 
authority  of  Sir  Robert  Kane,*  that  tin-stone,  which  1  be- 
Here  consists  of  95  parts  of  oxide  of  tin,  and  5  parts  of  oxide 
of  iron,  is  found  disseminated  throug^h  the  auriferous  soil  of 
the  county  of  Wicklow  in  our  own  day* 

Why,  then^  should  it  be  supposed,  in   opposition  to  the 
authority  of  ancient  writers,  backed  by  tradition,  that  tin  has 
not  been  formerly  found  in  Ireland  ?     Why  suppose^  contran 
to  the  result  of  modern  observation,  that  tin-stone  does  not  , 
exist  in  the  county  of  Wicklow  in  this  our  own  day  ? 

'^  If  it  be  admitted  for  argument  sake  that  tin  invariably 
enters  into  the  composition  of  Irish  bronzes,  and  that  no  ttn 
mine  was  anciently  known  or  worked  in  this  island,  surely 
such  an  admission  by  no  means  involves  a  concession  that 
there  was  not  plenty  of  that  metal  in  this  country  in  remote 
times*  What  was  there  to  prevent  a  people,  accustomed  from 
such  early  times  to  making  distant  voyages,  from  visiting  tbe 
neighbouring  coast  of  Cornwall,  the  site  of  the  stannarie*, 
and  importing  plenty  of  tin  from  thence  ?  In  feet,  Corn- 
wall, stretching,  as  it  does,  into  the  junction  of  the  Irish  aod 
British  Channels,  must  have  often  interrupted  their  naval  ex- 
cursions, and  attracted  their  attentloo,  whether  they  would 
or  not. 

"  It  seems  to  me  that  there  exists  but  little  cause  for  he!»i* 
tatitig  to  conclude  that  the  various  bronze  articles  found  at 
Dowris  were  not  left  there  by  a  Phoenician,  or  other  itinerant 
merchant.  There  are  cogent  reasons  for  believing  that  tJiei« 
interesting  antiques  were  manufactured  on  the  spot  by  soma 
metallurgist  who  establisiied  his  foundry  there.  Accordingly 
we  observe  amongst  the  things  discovered  three  vessels,  soD« 
of  vvhicli  bear  the  marks  of  having  been  used,  old,  worn,  aod 
repeatedly  repaired.      We  observe  also  some  of  the  spherii 
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shaped  erolals,  and  flome  other  articles  in  the  rou^b  state  after 
being  cast.^  The  unfinished  belts  sent  for  inspection,  and 
marked  X  and  Y,  yet  contain  a  portion  of  the  core,  which  ren- 
ders unnecessary  any  conjecture  as  to  the  substance  such  core 
H  was  cofn[)o»ed  of.  It  seems  to  have  been  a  composition  of  tough 
clay  and  sand.  The  amorphous  lump  of  metai,  marked  A  a, 
also  bears  testimony  that  the  place  where  it  was  found  was 
the  workshop  of  a  manufacturer.  What  travelling  merchant 
would  encumber  himself  by  carrying  about  with  him  the  resi- 
due of  the  contents  of  the  crucible?     If  we  suppose  him  to 

have  done  so,  we  must  at  the  same  instant  admit  that  he  car- 

B  lied  it  for  sale  to  some  person  capable  of  forming  it  into  some 
more  useful  shape. 

**  I  must  not  here  omit  noticing  the  rub-stones  which  were 
found.  They,  too,  point  out  that  the  whole  belonged  to  a 
resident  operative  rather  than  to  an  itinerant  merchant.  In 
6nc,  the  great  quantity  of  things  found,  their  variety,  their 
being  in  an  unfinished  as  well  jis  in  a  finished  state,  the  amor- 
phous mass  of  spare  metal,  and  the  rub-stones,  all  tend  to  the 
conclusion  that  Downs  was  the  site  of  a  manufactory  of  bronze 
utensils.  A  farther  and  remarkable  proof  of  the  existence  of 
a  foundry  where  these  relics  were  found  is  added  by  the  luxu- 
riance of  the  vegetable  matter  on  the  spot.  When  the  field 
was  first  shown  to  me,  1,  without  further  information,  led 
those  that  accompanied  me  to  the  particular  part  of  it.  I  was 
right  in  my  conjecture,   which  was  confirmed   by  the  man 

t already  written  of,  who  was  privy  to  the  finding.  Charcoal 
ttitMt  have  been  much  used  in  combining  the  copper  with 
zinc  or  tin  ;  and  carbon  being  an  ingredient  entering  largely 
into  the  composition  of  vegetables,  and  also  serving  as  a  stimu- 
lant to  their  growth,  the  grass  and  weeds  on  the  site  of  the 
foundry  were  marked  by  a  vegetation  exceeding  in  rankness 
that  on  any  other  part  of  the  field. 

•*  'I'he  golden  colour  of  the  Dowris  bronze  is  very  remark- 
able.    The  ancient  Romans  were  acquainted  with  a  kind  of 

2  1. 
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brass,  whieb,  from  its  great  resemblance  to  gold  in  coh 
they  denominated  oricbalch,  or  oricbalcun).  Some  say  tiii$ 
alloy,  whicb  bad  copper  for  its  basis,  was  made  by  throwing 
cadmium  or  calamine  on  tbe  copper  wbicb  absorbed  it.  Others 
suppose  there  was  an  original  natural  ore  of  oricbalcuro.  Be 
this  as  it  may,  it  is  certain  that  the  Greeks,  too,  were  ac- 
quainted with  a  metallic  substance  called  oricbalcum,  eTen 
before  Rome  was  founded.  When  Julius  Caesar  plundered 
the  capitol  of  a  large  quantity  of  gold,  be  replaced  it  with 
orichalcum,  to  deceive  the  people;  and  Vitellius  resorted  to 
a  similar  expedient  when  he  despoiled  tbe  temples  of  tliair 
ornaments. 

**  In  whatever  manner  the  golden  hue  was  originally  gifm 
to  the  Dowris  alloy,  there  is  little  doubt  but  that  the  colow 
on  the  exterior  of  the  bronzes  has  been  mellowed  by  thdt 
having  long  lain  buried  in  the  ground.  Time  and  the  eiieet 
of  tbe  soil  have  produced  a  varnish  defying  modern  imitati< 


January  14th,  1850. 

REV.  HUMPHREY  LLOYD,  D.D.,  Prbsidbxt, 
in  the  Chair. 

Charles  George  Fairfibld,  Esq.;  Chichester 
Fortescue,  Esq.,  M.  P, ;  Charles  Fox,  Esq.;  Alexander  Goi 
Melville,  M,D*;  Christopher  Moore,  Esq.;  and  Wellinj 
A.  Purdon,  Esq. ;  were  elected  Members  of  tbe  Academy* 


The  Secretary,  for  James  Westby,  Esq.,  of  High  Park* 
exhibited  an  ancient  model  in  wood,  of  a  sword,  found  at  Bally- 
killmurry,  county  Wicklow,  and  communicated  the  foUowiog 
notice  of  its  discovery,  drawn  up  by  that  gentleman. 
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The  following  is  the  statement  of  John  Keough,  of  BaU 
lykiUmurry,  county  Wicklow,  in  the  employmeDt  of  William 
Jones  Westby,  Esq.,  of  High  Park  : 

"About  eight  years  past  I  and  my  »on  were  cutting  turf 
on  Ballykillmurry  bog  ;  about  five  perches  from  the  dry 
ground  in  the  bog,  and  five  feet  from  the  surface,  and  about 
five  more  from  the  gravel,  we  found  the  accompanying  sword. 
The  bog  had  never  been  cut  before ;  at  least  it  had  all  the 
appearance  of  being  in  its  original  state.  About  eight  yards 
from  the  sword,  and  three  feet  deep,  we  found  a  vessel  of 
wood,  filled  with  what  we  considered  suet;  it  was  in  a  perfectly 
mouldy  state,  as  also  the  vessel,  which  fell  to  pieces  when  we 
took  it  up.  The  suet,  to  the  best  of  my  opinion,  had  never 
been  rendered  or  boiled.  The  vessel  was  about  the  size  of  a 
small  cool,  made  of  staves,  and  had  two  iron  hoops  on  it." 


The  Secretary  read  a  letter  from  Rtchard  Caulfield,  Esq., 
of  Cork,  containing  an  account  of  the  discovery  of  a  chamber 
in  Killeens  Fort,  situated  two  miles  north  o{  Cork* 

''Sunday  3  Well^  Corky  Jan.  12,  1850. 

**  Rkv.  dbar  Sir, — During  one  of  my  late  explorations  I 
happened  to  meet  with  an  ancient  stone  head  amid  the  rub- 
bish of  the  south  wall  of  Cloghphillip  Castle,  which  fell  down 
about  a  year  and  a  half  since,  not,  1  am  sure,  without  some 
cause,  for  this  is  not  the  only  wall  of  a  castle  that  has  come  un- 
der my  notice,  endangered  by  per^ns  digging  for  gold  ;  which, 
when  they  dream  of  (as  they  say),  nothing  will  prevent  them 
from  examining  the  favoured  spot,  and  often  undermining  the 
wall 

*<  Cloghphillip  Castle  (tt  is  marked  on  the  map  of  Muskrye 
in  the  Pac  Hib.)  stands  on  a  very  high  eminence  about  one 
mile  N,  W.of  Blarney  Castle  in  this  county,  and  commanding 
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a  very  extensive  view  of  the  country  all  round.  It  must  hare 
been  n^ed  to  great  advantage  as  a  signal  tower,  when  Biamey 
Castle  and  others  in  this  part  of  the  county  were  defendedt  afl» 
from  its  situation,  Blarney  commands  no  view.  It  was  bailt 
by  the  McCarthys,  as  well  as  Blarney,  KtJcrea,  and  Ma- 
croom.  As  Kilcrea  Castle  can  be  seen  from  the  top  of  Clogh- 
phillip,  a  very  ready  mode  of  telegraphing  may  have  been 
used  in  those  days  with  Macroom,  and  thence  with  all  the 
west  of  the  County  Cork.  The  difficulty  of  approaching 
Macroom  in  those  times  (which  must  have  been  a  journey 
from  Cork  of  near  two  days)  may  be  conjectured  from  the 
account  in  the  Pac.  Hib.  voLii,  p.  602.  How  it  obtained  the 
cognomen  *  Phillip/  I  am  unable  to  account,  nor  could  I  obtain 
any  trudition  relative  to  it  from  the  oldest  inhabitants  of  the  lo- 
cality. There  is  a  stone  in  the  north-east  angle  of  the  casUe» 
with  this  inscription,  'D.  C.  K.  1590.'  1  have  a  rubbing  of 
this  stone.  The  nose  of  the  head  was  mutilated  In  the  Call; 
otherwise  it  is  in  fair  condition.  The  forehead  is  encircled 
with  a  band  composed  of  lozenges,  a  peruke  covers  the  «tn» 
and  seems  to  have  been  formed  by  interweaving  tresses.  The 
mouth  is  open.  On  the  whole,  the  appearance  of  the  face  is 
curious^  though  rude.  There  is  a  shank  at  the  back  by  which 
it  was  inserted  in  the  wall,  but,  singular  enough,  its  exrstenot 
was  unknown  until  the  wall  fell  down.  If  you  think  it  woulil 
be  worth  the  acceptance  of  the  Royal  Irish  Academy,  I  will 
feel  great  pleasure  in  sending  it  up  to  you  with  the  robbii^. 
A  circumstance  not  unworthy  of  mention,  as  it  tended  to 
excite  the  prejudices  of  the  country  people,  tended  also  to 
increase  the  difficulty  1  had  in  obtaining  the  head.  The  day 
after  It  was  discovered,  the  person  who  found  it  inserted  it  i« 
the  pier  of  an  old  gate  which  separates  the  castle  from  a  fana- 
yard.  On  that  evening,  as  the  herdsman  was  returning  homt 
through  this  gate  in  charge  of  a  bull,  the  animal^  noticing  the 
head,  immediately  took  fright.    His  keeper,  in  endeavouring  to 
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restrain  him,  was  so  goaded  by  the  infuriated  animal  that  he 
died  on  the  following  day.  Some  pigs  were  also  kitled  by  the 
falling  of  the  wall,  and  all  this  was  supposed  to  have  occurred 
through  the  agency  of  the  insulted  genius  of  the  castle.  Thus 
the  removal  of  the  bead  wa9  thought  likely  to  be  succeeded 
by  a  more  disastrous  course  of  events;  but  fortunatc4y  nothing 
•ince  has  occurred  of  such  a  nature,  as  indeed  1  ventured  to 
promise.  1  may  here  remark,  that  the  stone  of  which  the  head 
is  composed  is  found  in  blocks  under  the  foundation  of  the 
castle,  but  nowhere  else  in  the  vicinity. 

^*  I  have  been  for  most  of  the  last  week  engaged  in 
opening  the  Killeens  Fort,  situated  about  two  miles  north 
of  this  city.  For  two  days  our  men  were  unsuccessful,  but 
on  the  third  I  found  out  the  crypt.  I  would  recommend  all 
my  frieDds,  when  they  go  to  explore  a  fort,  at  first  to  sound 
(if  the  entrance  is  not  visible)  with  a  long  iron  crowbar  in 
difierent  parts  of  it.  Supposing  a  line  drawn  from  east  to 
weet  dividing  the  fort,  let  a  strong  workman  be  employed 
at  each  side  of  it.  If  this  principle  be  adopted  the  flags  will 
In  most  cases  be  certainly  met  with.  If  the  ceiling  of  the 
cave  be  formed  of  earth  the  bar  will  disappear.  Many  a  time 
I  fervently  wished  that  it  would.  I  enclose  a  sketch  show- 
ing  the  position  of  the  cave,  and  a  section  of  the  cave  of  the 
fort,  as  far  as  I  have  discovered.  The  flags  of  the  ceiling 
are  of  au  enormous  size^  and  are  supported  by  huge  blocks 
of  stone*  some  of  limestone  (which  is  not  found  in  this  part 
of  the  country).  But  I  regret  to  say  that  I  have  as  yet  dis- 
covered no  inscription  in  this  fort,  which  is  the  chief  reason 
why  I  have  openeil  so  many  of  these  places.  However,  when 
we  have  removed  all  the  rubbish  and  clay  with  which  the 
place  is  partly  filled,  I  may  be  more  fortunate.  My  great  ob- 
ject is  to  examine  all  the  forts  for  some  miles  round  Cork* 
Although  the  work  proceeds  slowly,  yet  the  investigation  is 
accurate  ;  but  1  assure  you  many  difliculties  present  them- 
selves during  these  operations  when  least  expected.     We  have 
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preludes,  an(l  addresses),  appears  to  have  been  not  only  the 
Menalcas*  of  the  Spenser's  Shepherd's  Calendar^  who  had 
**  under-fonged"  the  faithless  Rosalinde,  but  also  the  Hou>- 
FERNEs,  and  Don  Adriako  de  Arbiado  of  Shakespeare's 
more  laughable  satire,  in  bis  Lovers  Labour  Lost. 

Having  thus  identified '/2o«e  Daniel  with  HosalindCf  and 
Rosalmde  with  MirabcUay  by  means  of  their  respective  union 
with  the  same  person  identified  as  John  Florio  (or  the  Reso- 
lute), Menalcas  in  the  Shepherd's  Calender,  and  the  Carl 
Disdain  in  the  Faerie  Queen,  Mr.  Halpin  proceeds  to  sum  up 
the  results  of  Spenser's  first  disappointed  passion  in  the  fo^ 
lowing  words : 

*'  Whatever  happiness  poor  Rose  Daniel  may  have  enjoyed 
in  the  domestic  virtues  and  real  talents  of  such  a  husband  as 
Florio»  it  is  certain  that,  if  she  were  a  sensible  and  sensitive 
woman,  she  must  have  experienced  great  pain  and  anno}'aoc6 
from  the  ridicule  and  hostility  to  which  his  pride,  petulance^ 
and  ill-temper  constantly  exposed  him  in  public.  In  this  re> 
spect  her  suflTerings  seem  to  have  fed  the  vengeance  of  her  di^ 
carded,  but  unforgiving  and  ungenerous  suitor.  But  she 
have  had  her  consolations,  too,  Florio  was  highly  es 
by  the  nobility  of  Elizabeth's  days,  and  was  favoured  in  th€ 
Court  of  James  L  That  he  was  an  attached  and  affectional« 
husband,  his  last  will  and  testament  gives  ample  and  touching 
evidence  {see  ''  New  lUustrations  of  Shakespeare^  by  the  Rev, 
Joseph  Hunter,  vol.  ii.  p.  280)." 


*  This  name  tt^  from  its  Greek  derir&tioDt  homonjmoui  with  *^  tli« 
lute.'*  U  need  hardly  be  obserTt>d  that  it  is  derived  from  fttvof:  and  «X<fi 
both  signifying  modilit'atiQns  of  force,  mentuJ  or  bodily.  The/  are  rep«Atad]| 
used  together  as  eqiuTalenta,  thus,  fin>to^  ^  'aXtctjc  rt  XaBttfiai.  Q.  s.  fty 
lo  Lidiit>l  and  Scott's  edition  of  Paasow's  Greek>Engtiah  Lvzicoo^  /»»•(  ta 
compositioa  U  aiud  to  *'  bear  alwajs  a  collateral  notion  of  re9ol»€  atul  ^rm- 
DSM:**  and  here  we  hate  the  very  notion  expressed  by  the  very  word  wa  wmL 
Menalcas  ht  therefore,  the  appropriato  and  exprcrsiive  mom  dt  gwtrrt  of dN> 
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In  the  second  brancli  of  his  essay,  Mr.  Halpin  treats  of 
the  name  and  family  of 

Spenser's  wifk^ 

or  the  Irish  lady  to  whom,  as  appears  from  the  most  beautiful 
and  spirited  of  all  hymeneal  songs,  the  Epithalamion^  he  was 
ultimately  married.  Further  than  that  her  Christian  name  (as 
revealed  by  the  poet)  was  Elizabeth,  the  biographers  are  at  a 
stand  still.  Without  an  exception,  they  all  coincide  in  the 
obvious  error  that  she  was  *'  a  person  of  inferior  rank, — a 
country  lass;**  but,  in  Mr.  Halpin's  opinion,  she  was  no  more 
**  a  country  lass,"  in  the  ordinary  sense  of  the  terms,  than  Spen- 
ser himself, — late  Secretary  lo  the  Lord  Lieutenant,  and  even 
then,  Clerk  of  the  Council  of  Munster, — was  '*  a  shepherd's 
boy.**  Had  the  biographers  even  slightly  consulted  that  por- 
tion of  the  poet's  works  expressly  written  to  record  his  pas- 
sion, the  Amoretiiy  they  would  have  found  she  was  "  a  lady" 
whose  rank  was  rather  ♦*  disparaged**  than  exalted  by  her 
'*  sorting'*  with  him  ;  that  she  was  a  person  of  good  birth  and 
station,  well  educated,  accomplished  in  the  arts  of  design  and 
embroidery  (accomplishments  not  usually  found  in  an  Irish 
peasant's  daughter),  enjoying  the  respect,  the  elegancies,  if 
not  the  luxuries,  of  her  condition,  and  resident  in  the  poet's 
own  neighbourhood  ;  in  whose  house  (or  her  father's)  the  poet 
himself  was  no  unfrequent  visitor.  (See  Sonnets^  passim). 
In  fact,  her  family  mansion  must  evidently  have  lain  on  the 
banks  of  the  Mulla  Water,  Spenser's  favourite  stream,  a  tribu- 
tary of  the  Black  Water,  somewhere  between  Kilcolman  Castle 
and  the  prosperous  sea-port  of  Youghal,  but  considerably 
nearer  to  the  former.  This  brings  our  inquiries  within  narrow 
limits,  namely,  the  range  bordering  on  the  Mulla.  But  Spen- 
ser had  expressly  promised  the  lady,  in  three  several  sonnets 
(see  Son.  7S,  75,  and  82)  to  eternize  her  name^  and  we  have 
no  right  to  doubt  but  that  he  fulfilled  his  engagement.  I^ 
then,  we  assume  htm  to  have  proceeded,  as  in  the  case  of  his 


Ill 

^ ^ i;if  "M „- 

tbe  ejer  and  ptoliiiUy  the  nmAsr  salidpil^^ 
tlik  ciiiie»  that  the  tnie  aaae  ronmalnl  lUMier  tl 
Hague*  or  (at  ib  a  auhaeqneot  *«t!hcT     Ixjiy 

t«niy  I.,  that  m  the  .«»cdute  «eighboarhaod  of 
man  there  rcmidva  a  family  whose  name  and  ciitMi 
corretpaod  prtcij»ely  with  those  which  hare  o        »^ 
from  th#  |>09m«  wriiu^n  by  Spender  on  the  o 
courufiiji  arul  marriage.     Tbc  Nai/lcs  or  Xan^i^ 
Micic^tit  §cpt  ill  tbt)  countiejt  of  Cork  afid  WaterfoJ^    1*0 
wcTi!  two  races  of  tlierii,  aiHiitiguiuhed  by  the  colour 
biiir  into  the  lied  and  the  lUnck>   Of  the  former,  the  ehiVrr« 
rfitidcd  at  Mancannjfmtj.nn  aucicot  prccepiory  of  Uj^  K 
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of  St.  John,  beautifully  seated  on  the  banks  of  the  Mulk^  and  at 
a  convenient  distance  for  frequent  visits  from  Kilcolman  ;  and 
of  this  family  Elizabeth  was  most  probably  a  member,  the 
colour  of  her  hair  corresponding  with  their's,  and  resembling 
**  a  golden  mantle.**  (See  Son,  \xxxl  and  Epithal.  st.  9).  The 
family  name  is  assumed  by  Heralds  to  be  derived  ab  Anguh^ 
as  Hugo  at  Angulo^  an  ancestor  of  the  Naglea  or  Nangles; 
but  Spenser  seems  to  have  drawn  it  (according  to  a  precedent 
of  his  own  in  the  Faerie  Queen,  see  book  iii.  canto  iii,  stan. 
54,  55),  more  poetically  de  AngeliSy  when  he  describes  Eliza- 
beth as  '*  of  the  brood  of  Angels  heavenly  born.*' 

It  is  no  objection  to  this  view  that  Spenser's  eldest  son, 
Sylvan  us,  was  subsequently  married  to  a  Miss  Ellen  Nagle  of 
the  same  family;  for  the  intermarriage  of  first  cousins  is  no 
unusual  occurrence;  and  Miss  Ellen  Nagle  was  the  daughter 
of  David  Nagle,  who  was,  in  all  probability,  the  brother  of  the 
Elizabeth  Nagle  whom  we  suppose  to  have  been  married  to 
Edmund  Spenser,  The  circumstances  of  the  country,  too,  at 
the  time  of  Sylvanus  Spenser's  marriage,  were  likely  to  cir- 
cumscribe the  choice  of  a  young  man,  in  the  selection  of  a  wife, 
within  very  narrow  limits. 

It  only  remains  to  be  here  remarked,  that,  after  Edmund 
Spenser's  death,  his  widow  was  married  again  to  a  person 
named  Roger  Seckerstone,  or  Seggerston,  (See  Appendix  to 
Cbaik*s  Spenser  in iiC/ii'^A^'*  Weekly  Volumes,  vol.  iii,  p.  243)< 
The  author  of  this  essay,  however,  has  been  unable  to  trace 
her  out,  He  is  informed  that  a  family  of  that  name  still  resides 
in  one  of  the  southern  counties,  either  Cork  or  Kerry.  It  is 
not  improbable  that  these  pages  may  meet  the  eye  of  some 
one  able  to  trace  out  the  history  of  the  lady  in  question,  and 
thus  either  to  confirm  or  to  dissipate  the  conjecture  in  which 
Mr,  Halpiii  has  indulged.  The  point  is  well  worthy  the  anti- 
quarian's research. 
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fAWUART  28th,  1840. 

JOHN  ANSTER,  LL*D*,  Vice-President,  in  the  Clair. 

Professor  Jellett  read  the  following  Abstract  of  a  pKpm 
on  the  Equilibrium  or  Motion  of  a  Molecular  System. 

The  object  of  the  present  pa^^er  is  to  deduce,  on  the  most 
general  theory  of  molecular  action,  the  equations  of  equili- 
brium or  motion  of  a  body»  solid  or  fluid,  whose  seveml  par* 
tides  have  been  displaced  from  their  position  of  equilibrium. 

The  action  of  any  one  particle  or  molecule  of  a  body  upon 
another  will  in  general  depend  on  the  state  of  the  two  mole^ 
cules,  on  their  primitive  positions^  and  on  their  displaced  p<h 
sitions.  if  it  be  supposed  that  the  state  of  a  particle^  that  if 
to  say,  its  capacity  of  exerting  force,  is  not  altered  by  the  dis- 
placement of  the  surrounding  particles,  it  is  plain  that  thf 
force  developed  by  the  displacement  of  two  molecules  will  be 
of  the  form 

/(aPf  y>  ^,  x\  y',  2f,  I,  n,  Zf  Ci  n\  f  ,)i 

where  x,  y,  z  are  the  co-ordinates,  and  £,  q,  f  the  resolffl 
displacements  of  the  first  particle;  x\  y\  z\  £*>  ij',  J*,  having 
the  same  signification  for  the  second.  The  hypothesis  bert 
made  may  be  termed  the  hypothesis  of  independent  action. 

Adopting  this  hypothesis,  and  modifying  the  foregoing 
expression  by  the  observation  that  no  molecular  force  U  deve- 
loped by  a  mere  translation  of  the  entire  system  from  one  po- 
sition to  another,  the  value  of  the  force  will  be 

F,^  A  (^  -  K)  ^  B  {^  -  n)  ^  C{t:  -I). 
pQ,  vl,  B,  C  being  of  the  form 


or 


/(x,  y,  ^,  x\  y\  z), 
/(a-,  y,  z,  p,  fl,  ^), 
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where  /t>,  6,  ^  are  the  polar  co-ordinate«  of  lUe  second  panicle 
with  regard  to  the  first. 

The  tendency  of  this  force  will  evidently  be  to  change  the 
relative  position  of  the  two  molecules.  From  these  principles 
the  author  has  deduced,  by  the  method  of  Lagrange,  the 
equations  of  equilibrium  or  motion  of  any  body,  homogeneous 
or  heterogeneous,  whose  particles  satisfy  the  hypothesis  of 
independent  action.  These  are,  in  general,  partial  difieren- 
lial  equations  of  the  second  order.  If  the  body  be  homoge- 
neous, the  coefficients  in  these  equations  will  become  constant, 
and  the  differential  coefEcients  of  the  first  order  will  dis- 
appear. 

The  author  finds  that  in  the  case  of  a  homogeneous  solid 
the  number  of  distinct  coefficients  which  these  equations  con- 
tain will  be  fifty-four,  namely,  eighteen  for  each  equation. 
The  equations  of  motion  are  in  this  case  of  the  form 


^  =  ^»  =r5  +  S|  XI  +  ^'  w5' 


dy' 


A    *C      . 
^^^di'^^"- 

+  2Z),  -^  +  &c.  +  2iS,  3^.  +  &C.+  2P, -^  +  &c. 
dydz  dydz  dytU 


The  coefficients  Ax^  B\y  &c.  being  ail  independent,  their  num- 
ber will  plainly  be  as  above  stated. 

The  author  has  integrated  these  equations  for  the  case  of 
plane  waves  and  rectilinear  vibrations.  He  finds  that  for  each 
direction  of  wave  plane  there  are  three  directions  of  vibration. 
These  directions  are  not»  however,  at  right  angles^  oor  are 
they  necessarily  all  real. 


iSi 


bj{>othesii 

■ay  be  represented 

F*    He  finds  ihat  in  tills 

B^pntioiis  of  modoo  «ill 

wHli  tlie  resole  obuined 


is  importaot  resalt 
of  {Ik  nioe  quantities, 

^  ^  ^  d^  d^'  dz   d£  d^'  dz" 


of  a  system  or  body  wbott 
■■y  be  represented  by 


t^MlpHtflCtke 


be  of  dkefoni 


lAieb  involves  tbe  productSy 


dx' d^  dxdf 


It  b  plain,  tbefi>  tbat  tbe  coefficients  of  the  sereral  terms  to 
Fmre  iiol  iodcpcodent  of  one  another,  and  cannot  therefore 
be  arbitnttly  awmiied.  In  6u7t  there  arc  among  these  coeffi- 
cients  une  eqoatiODS  of  condition,  whose  existence  is  a  ne- 
cessary consequence  of  the  hypothesis  of  independent  action. 
Now  neither  the  function  used  by  Professor  Mac  Cullagb, 
nor  that  used  by  Mr.  Green,  satisfy  these  conditions.  The 
author  infers,  therefore,  that  in  media  such  as  these  writers 
suppose  the  ether  to  be,  the  state  of  each  particle,  i«  e.  ii^H 
absolute  power  of  producing  motion  in  another  particle,  v^^ 
changed  by  the  displacement  of  the  surrounding  particles. 

The  author  has  then  proceeded  to  investigate  the  equa- 
tions of  motion  on  this  more  extended  supposition.     He  finds 


that  in  the  general  case  the  form  of  ihese  equations  is  not 
altered,  and  that  the  number  of  the  constants  remains  the 
same.  But  if  it  be  supjioscd  that  the  internal  moments  are 
represented  by  the  variation  of  a  single  function  T,  the  pre- 
sent supposition  differs  from  the  hypothesis  of  independent 
action,  in  the  absence  of  any  restriction  upon  the  form  of  V^ 
whose  coefficients  are  now  perfectly  arbitrary,  and  may,  there^ 
fore,  be  ansumed  to  satisfy  at  pleasure  any  given  relations. 


The  Rev.  Samuel  Ifaughton  communicated  the  following 
Abstract  of  a  new  Method  of  deducing  Fresnel's  Laws  of 
Wave  Propagation  from  a  mechanical  Theory, 

In  a  memoir  on  a  classification  of  elastic  media,  presented  to 
this  Academy  in  January,  lb49, 1  deduced  the  general  equations 
of  motion  resulting  from  the  hypothesis,  that  the  function  on 
which  they  depend  is  a  function  of  the  nine  differential  coeffi- 
cients of  the  dinplacementb  of  each  molecule.  In  that  memoir 
I  have  also  shown  the  possibility  of  the  laws  of  wave  propa* 
gation  being  the  same  in  media  of  different  molecuhir  consti- 
tutions, and  have  given  some  examples  in  the  theories  of  Light. 
The  general  function  Fused  in  that  paper  contains yo/*/^-/tV« 
I      coefficients,  and  may  be  represented  thus: 

^  2  r  -  2  (at*)  +  2S  (ai0,)  +  22  (02113)  +  22  (cti^s),       ( I ) 

adopting  the  notation  used  in  the  memoir.  The  last  term  of 
this  equation  consists  of  eighteen  terms,  while  each  of  the 
others  contains  nine.  Among  other  hypotheses  made  by  me 
at  the  time  of  writing  the  memoir,  I  assumed  the  coefficients 

BoT  this  last  term  lu  be  equal  in  pairs,  so  as  to  reduce  the  total 
numl^er  of  coefficients  to  thirty-six.  The  consequences  which 
I  deduced  from  this  hypothesis  were  interesting,  but  I  did  not 
publish  thenmn  my  memoir,  as  I  could  give  no  satisfactory 
resAon  for  the  hypotheftis  itself.  As  I  conceived  it  at  the  time, 
it  was  only  a  mathematical  assumption  made  to  simfdify  ray 
equations.  Some  days  since,  my  friend  Professor  Jellett  com- 

TOL.  IV.  2   M 


lately  miritred,  mmi 

Mr.  JeUett^s  theo- 

i  have  alluded 

lo  tlik  sabjecl, 

developed  by  tbe 

ai  lAtir  rtla- 

to  inMiffc  tbes  to  their  oiv 

V§m  sock  a  system  will  ooDtain 

of  S  (•l^9)  being  equsl 


the  link  whieh  was 

which,  perhaps,  may  not  aow  be 

they  may  be  shown  to  rest  ea 

The  MMia  Inhb  which  the  Mlowiog  ab^tnet  ta  takeo  m 
December  M»  1948.     I  have  slighay  altered  the  do 

which  ^Militate  the  under- 


/. 

«'  Let  (at,  ott  &C.)  be  fuoctioiis  of  (x*  jf,  2),  de£ned  by  the 
following  equaiiont: 

»i  =  ffcyj  -  /3ryt  ri  =  ytas  -  ^^it 
a^  =  ftyi  -  0iyi  9t  =  7^1  -  yiai 
Ml  =  ^lyt  -  0j7x  *^  =  71«»  --  7««i 

(tti,  09,  pi,  &c.)  denoting  ^— ,  -.  ^,  &c.^ 

*^  If  the  co-ordinates  be  changed  into  je\  y\  s^  by  changb 
tlie  direction,  without  changing  the  origin,  then  the  functii 
(iii,  Viy   w^y   ra  +  w'j,    M'l  ^  u^j  ut^  i\)  will  reproduce  th« 
selves  by  means  of  the  following  equations : 
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(2) 


t?4  =  a'*«'i  ^-  A'*p'.2  +  c'Ha'i  +  ^V (c^ ■<-  Wq)  +  a'c' (w'l  +  ««) 

i'3  +  ira=  ^ao"!*' I  +  2ii(i'v\  +  2c'c"tt;'3  +  (Ac"  +  frV)  (p's  +  ti?'^) 

+  {c'a  +  cV)  (m?'i  +  U3)  +  (a'^"  +  a'fr)  (ti'a  +  v\) 
iC7i+ti3=  2aaui  +  2l>b"v\  +  2c<:>'3  +  (d*c  +  ^*)  (i/»  +  ic^j)  + 

{c'a  +  ca")  (w'l  +  M'3)  +  (a^ft  +  ab")  (m'^  +  o'l) 
K^  +  f?i  =  2aa'u\  +  2^Va  +  2cc'tt* ;,  -f  (6c  +  6'c)  (173  +  11?'^)  + 
{ca'  +  ca)  {w'l  +  tt'3)  +  {ab*  +  a'6)  (mj  4  vi). 

These  equations  of  transformadon  are  identical  with  those  for 
the  transformation  of  2^.  y',  ^,  2y^,  2jf^,  2zy. 

k 

■         *'  Let  X,  fit  Vf  ^,  'j^f  i/r  be  functions  defined  by  the  fotlow^ 
Ing  equations  : 


I 


Theorem  II, 


k 


X  =  «,*  ^  pi*  +  yi^ 

^  «s  aaoa  +  /3i^3  ^^  7»73 

/u  -  a/  +  /3i*  +  y/ 

j(  «  iisai  +  /3.i/3i  4  yryi 

1.  =  «i.^  f  (5^^  -f  7.^ 

i^  =  aiaa  +  j3i0y  +  717a 

I 


The^e  functions  will  be  changed,  by  a  change  of  co-ordinateg, 
into  the  following  linear  functions  of  similar  quantities: 

A  «  a»A'  +  Ay  +  c^v  -¥  2bc  ^'  +  2cax  +  2a^;^' 

X  «  af^X  +  i^y  +  e^'v  +  2i»'cy  +  2c'a  x  «  2a^>' 

tr  -  flr»V  ^^  b'^ft  +  c-'y  +  2^'cV  -h  2cVx  +  ^a^^-^f 

^ -  dak'  +  67/)i'  +  cVv  +  (^'c"  +  6V)  ^'  +  (£:'«''  +  c'c')  x 

+  (a^''  +  a^'A)  yf/  \  (3) 

X  »  a<A'  ^^  Wy  +  cc''v  f  (re  +  6<?')  #'  4  (c'a  +  ca")  x' 

^  -  aa^'  +  A^y  4  ccv  -¥  {be  +  b'c)  f'  ^  {ca'  4  c'a)  x' 
4  (a&'  +  ii'6)f 
2m  2 


w 


(5) 


**  This  fLinctioi],  containing'  twelve  coefficients,  may  be 
reduced  to  a  function  of  nine  coefficients  in  two  different  ways, 
by  the  aid  of  the  two  theorems  above  given.  In  fact,  let  the 
two  ellipsoids  represented  by  the  following  equations  be  con- 
structed : 

Jx^  +  By^  +  Cz^  +  2Fyz  +  Oxz  +  IHxy  =  1 ;  1 

P3^+  qf^  Rz^  +  2Lyz  +  2Mxz  +  ^Nxj^  =  1  :       j<^) 
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Thefle  equations  are  the  same  as  the  equations  for  transform 

ing  x^,  ^^  z",  yz,  xz,  xy. 

*'  Introducing  into  the  equations  derived  from  the  function      I 
V  (which  contains  thirty-six  coefficients  as  above  specified),     l 
the  conditions  that  the  vibrations  shall  be  normal  and  trans- 
versal, I  obtain  the  following  relations  among  the  constants : 

(fli/H)  =  0,  (a,ci)  =  0,  (/inC2)  =  0. 

{bici)  +  (Srtics)  =  (hid)  +  {2aiA,)  =  0, 

{azh)  +  {2c^hi)  =  {ajii)  +  (Sooi)  =  0; 

ibjfi)  -  (C3C3)  =  (a^^)  -  (61C1), 
(C3C1)  =  (ajGi)  =  (6361)  ^  (a^^) ; 

(i-a')  =  (^Z)  +  i^kc,)  =  (a^)  4  (2Mi). 
(€.')  -  (aj^)  +  (2c3«i)  =  W)  +  (2cA). 

The  notation  will  be  understood  by  reference  to  ray  former 

memoir, 

"  These  equations,  twenty-four  in  number,  reduce  the 
function  Fto  the  following  (in  which  A',  F,  -^  denote /Bs  -  yjt 
71  -  a3>  ai  -  i3i): 

2F=  AX  +  BfA  +  Ci;  +  21^'  +  2Gx  +  2fl^ 

+  P  (X^  -  III)  +  Q  ( y»  -  v.)  +  i2  (^2  -  w^) 
+  L{2YZ-  (vs  +  f^.i))  +  M  12XZ  -  (ui  +  us)] 
+  Nl2XY-^(u^  +  vdl 
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¥ 


it  may  be  shown  that  the  i'utictioii  Fis  so  related  ti)  the  two 
«et9  of  axei)  of  these  ellipsoids,  that  by  assuming^  either  set  of 
axes  for  axes  of  coordinates,  we  may  destroy  three  coefficients 
of  the  function. 

♦*  Assuming  as  co-ordinate  axes,  the  axes  of  the  second  of 
ellipsoids  ((J),  the  equation  of  the  surface  oi  wave-slowness  is 
found  to  be  the  following  : 


(£-1) 


[{x»  +  y»  +  «•)  [QRs^  +  PRyi  +  PQz^y 
+(£-  1)((Q+  /f)x»+(P+i?)y»+(/'+Q)j»] 


(T) 


where 


£  -  ^ar«  +  5y«  +  C?*  4  2/!^^  +  9Gx2  +  ^Hxy. 


,        que 
^t    frori 


♦•  The  equation  is  thus  seen  to  he  composed  of  two  factors; 
the  first,  of  tlie  fourth  degree,  representing  a  surface  with  two 
sheets,  which  belong  to  the  two  transverse  vibrations  j  thesecond, 
of  the  second  degree,  representing  an  ellipsoid  which  belongs 
to  the  normal  vibration.  The  surface  of  the  fourth  degree 
may  be  shown  to  have  sixteen  multiple  points,  and  conse- 
qaently,  its  reciprocal  polar,  or  wave  surface,  will  be  reduced 
from  the  thirty-sixth  to  the  fourth  degree. 

*'  Ell  the  particular  case  in  which  the  normal  vibration 
lubes,  we  shall  have  Z^  =  0,  and  the  surface  of  transverse 
vibrations  will  become  Fresnel's  wave  surface,  as  is  evident 
on  inspection  of  equation  (7).  The  function  corresponding 
to  this  reduction  will  be 

2  V  -  P(  A^  -  m)  ^  Q  t  r«  -  »,)  +  /?  {FJ  -  w^).      (8) 

*'  In  the  last  section  of  the  memoir  published  in  vol.  xxii. 
Part  L  of  the  Transactions  of  the  Royal  Iri«h  Academy,  I 
have  directed  attention  to  the  fact,  that  t fit*  derhxction  of  the 
laws  of  wave  propagation  is  no  proof  of  the  truth  of  any  me- 
cbanical  theory  of  light,  as  this  deduction  may  he  made  from 
fit'Veral  theories.     There  are«  in  fact,  no  less  thanyifrf  distinct 
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theories  already  before  the  scientific  public,  which  fulfil  ihh 
esseiidal  coiulkion,  and  I  now  publish  a  sixlk  mecfaanicaJ 
theory,  not  because  I  think  it  superior  to  its  predecessors, 
but  in  order,  if  possible,  to  direct  attention  to  the  unscientific 
state  in  which  the  question  rests.  It  may  be  useful,  with 
this  view,  to  mention  the  various  theories,  which  I  shall  do 
in  chronological  order  :  —  First,  Fresnel's  theory  ;  second, 
M.  Cauchy's  theory,  deduced  from  the  mathematical  equations 
of  motion  of  a  system  of  attracting  and  repelling  molecules; 
third  and  fourth,  two  theories  of  Mr.  George  Green,  published 
in  1839 ;  fifth,  the  late  Professor  Mac  Ctillagh's  theory,  pub- 
lished in  the  same  year.  To  these  may  be  added  the  theory 
now  published.  The  existence  of  Jive  rival  theories  is  a  for- 
midable  objection  to  each  of  the  six,  and  until  this  objection 
is  removed,  none  can  claim  to  be  the  theory  of  Light. 

**  The  expenmenta  cruets  must  be  sought  for  in  the  law* 
of  reflexion  and  refraction,  as  I  liave  shown  in  my  former 
paper.  lam  at  present  engaged  in  the  investigsttion  of  tli« 
laws  of  reflexion,  with  the  view  of  testing  by  experiment,  if 
possible,  the  six  theories  of  light.  It  maybe  interesting  to 
observe,  with  respect  to  the  direction  of  vibration,  that  io 
M.  Cauchy's  theory  the  vibrations  are  neither  normal  nor 
trail sversal,  that  in  Fresnel's  and  Mr.  Green*8  second  theory, 
the  vibrations  are  perpendicular  to  the  plane  ot'  polariratiop, 
and  that  in  Mr.  Green's  first  theory,  Professor  Mac  CuIlagbV 
and  my  own,  the  vibrations  are  parallel  to  the  plane  of  po* 
larization." 


TAe  Rev.  Sumuel  Ha  ugh  ton  communicated  also  the  M- 
lowing  note  on  the  function  peculiar  to  a  system  of  attracting 
and  repelling  molecules. 

*•  In  my  memoir  on  the  equilibrium  and  motiou  of  solid  and 
fiuitl  bodies,  1  have  deduced  the  function  from  the  suppo<)ition 
that  the  natural  state  ot  the  body  is  one  of  free  equilibrium. 
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The  fiiTiction  deduced  from  this  supposition  containB^T/^^efi 
coefficients  only.     It  may  be  thus  written  : 


4  2(i/3i73+  Maiy3+Nai(ii)  +  2{  Uivw+  F^uw^  Wsutj) 
where 


{«) 


.01 


f/s     djf         ax 


dS. 
dy 


dn 

dx 


r!n  the  ca«e  of  a  homogeneous  lotid,  this  function  will  gire 
Navier's  equations  containing  only  one  constant. 
'*  On  examining  the  equutions  of  a  system  of  attracting 
and  repelling  molecules,  obtained  by  a  different  process  by 
M.  Cauchy,  1  found  them  to  contain  twenty -one  coefBcients, 
and  concluded  from  a  hasty  examination,  that  they  cou!d  be 
derived  from  the  function  (I),  by  introducing  six  differen  t  con- 
stants or  coe0icients  of/3-27ii  ai73,  «ii03»  t*E£?,  uu\  uv\  which 
would  make  function  (I)  identical  with  Mr.  Green's  function  for 
light*     I  supposed,  therefore,  that  I^Ir.  Greenes  equations  were 

I  the  same  as  M.  Cauchy*s,  and  consequently,  in  my  cfuHsifica- 
Uon  of  elastic  media  have  called  Mr.  Green's  function,  the 
function  ofa  system  of  attracting  and  repelling  molecules.  A 
more  attentive  consideration  of  M.  Cauchy *b  equations  has 
convinced  me  that  this  is  an  error,  and  that  Mr,  Green's  equa- 
tions Aq  not  represent  the  equations  of  a  system  of  attract- 
ing and  repelling  molecules. 

»**  It  has  now   become    necessary   for    me    to   show  how 
♦  M,  Cauchy*s  equations  may  be  derived   from  the  principles 
laid  down   in  ray  first  memoir.     Thi-i  is  easily  done  as  f<»l- 
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**  Reterring  to  the  memoir,*  we  find,  adopting  the  noui- 
tion  so  often  described| 

^   I  +  (c  +  071  +  ^j  +  cya)'.  / 

Assuming  now 

A  =  01^  +  ^1*  +  7iS    ^  =  02^  +  jSa*  +  7^»,    V  «  aj*  +  03*  -^  7J*, 
^=  0.203+^4/33+ 7'j73>X=«»«i+/33pi +73711  ^=ai«2+0i0a+7i7» 
and  developing  the  square  root,  we  obtain : 

p  +  /o'  = 

{1  f  (ot|  coa*a  +  ^1  coa*^  +  73 cc»8>y  +  t<co«/3  cosy  +  f  eoay  cosa  +  wcdsaeoa^  ^ 
+  i(^Xci>s*a  +  jiiCos2/3  +  vci>s*y  +  2^co8/3cosy  +  2xcosycosa -h  SS^'eotaeos^)  j  ifj 

neglecting  terms  of  a  higher  order  than  the  second, 

"  The  function  arising  from  thh  expansion  will  be  {vi 
Transactions  of  the  Academy,  vol.  xxu  p.  153)  : 

2  F=  2  ( Gai  +  H^^  +  773)  ^Du^  Eo^Fw 

+  ( GA  +  i//i  +  /v  +Z>^  +  -Ex  +  /»/')  i  (3) 

+  2* 

where  <I>  denotes  iunction  (1), 

2  G  =  |JJ/>  vo^^adw       2H=  flJFop  cos^^rfw 
2/=j[lFupcos'?7</w 
D  =  Jfji^op  C08/3  cos7t/t.>        E  =  fJJ-Fo/j  CO87  cosa</w 
F  =  JjJiTip  C03a  cos/3f/ciri 

dtu  being  the  element  of  the  volume. 

"  This  function  (3)  contains  twenty-one  coefficients,  and  k 
quite  distinct  from  the  function  which  may  be  derived  from 
by  introducing  arbitrary  coefficients.     If  the  terms  G,  //,  /,  D, 
E,  Fj  be  retained,  the  natural  state  of  the  body  uill  not  be  one 
of  free  equilibrium,  and  the  equations  of  a  homogeiieoui  bod] 


■  TraQgnetionfr  of  the  Rojf al  Irish  Aeademy,  vol.  xxi.  p,  155. 
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derived  from  (3)  will  contain  two  arbitrary  constants,  which 
appears  to  be  more  in  accordance  with  the  recent  experiments 
of  MM.  Wertheim,  Strehlke,  and  Kirehhoflf,  than  the  original 
result  of  M.  Navier,  which  makes  ihe  equations  of  a  liomoge- 
neous  solid  depend  upon  a  i^ingk  constant.  If  in  function  (3) 
G,  H^  &c,,  be  constants,  the  linear  part  of  the  function  will 
produce  no  terms  in  the  equations  of  motion,  which  will  be- 
come identical  with  the  equations  given  by  M.  Cauchy  for  a 
system  of  attracting  and  repelling  molecults,  when  we  do  not 
suppose  the  natural  condition  to  be  one  of  free  equilibrium/*' 


Mr  Donovan  read  a  notice  of  the  analysis  of  certain  gold- 
coloured  bronze  antiquities  found  at  Dowris,nearParsonstown, 
in  the  King's  County. 

**  At  a  late  meeting  of  the  Academy  a  communication  was 
made  by  Thomas  L.  Cooke,  Esq.,  of  Parsonstown,  relative  to 
certain  ancient  bronze  articles  found  at  Dowris  in  the  King*s 
Couitly.  Some  specimens  having  been,  by  that  gentleman, 
placed  in  my  bands  for  analyt^is,  I  deem  it  proper  to*  lay  before 
the  Academy  the  results  of  my  investigation.  The  articles 
given  to  me  were  part  of  a  celt  and  a  portion  of  a  horn. 

**  The  golden  hue  of  these  ancient  bronzes  suggested  to 
some  persons  the  idea  that  they  contained  an  admixture  of 
zinc,  an  ingredient  not  hitherto,  I  believe,  found  to  enter  into 
their  composition.  Such  bronzes  in  the  British  Museum  as 
have  been  analysed  consist  of  copper  and  tin  only ;  and  the 
Greek  and  Roman  bronze  coins  are  known  to  have  been  com* 
posed  of  the  same  metals.  Bishop  Watson,  it  is  true,  sup- 
posed that  zinc  constituted  a  part  of  a  celt  examined  by  him, 
bis  proof  being  that  the  metal,  when  melted,  emitted  a  thick, 
white  smoke,  accompanied  by  a  blue  flame,  which  are  esteemed. 


Kx<>rcic««  dr  M&thetnAtiqtMti,  vol.  it.  p.  18t. 
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he  says  certain  marks  of  zinc.  This  may  possibly  have 
the  case  in  Bi«%tiop  Watson's  particular  specimen,  but  the  celti 
ejcamined  by  other  chemijits  proved  destitute  of  zinc,  aod  iu 
introduction  into  the  ancient  bronzes  must  have  been  a  very 
rare  practice.  Zinc  would  no  doubt  enhance  the  colour,  and 
increase  the  malleabiliry  of  the  compound,  but  it  would  lessen 
its  hardness,  one  of  the  chief  qualities  for  which  the  metal  wn 
valued.  Add  to  thin,  the  test  assig-ned  of  the  presence  of  J 
is  equivocal.  Dr,  Pc^arson  observed  a  fume,  to  a  small 
when  portions  of  an  ancient  bronze,  which  he  proved  not  to 
contain  zinc,  were  strongly  heated  ;  and  he  quotes  the  state- 
ments of  certain  assayers,  who  observed  fumes  to  arise  from 
charges  of  lead  with  silver,  or  lead  with  gold  and  sih'er,  when 
much  air  is  admitted.  He  also  says  that  *  if  much  air  be  a^l- 
mitted  to  the  alloy  of  copper  with  tin  in  fusion,  a  white  smoke 
will  sometimes  be  seen.' 

"  The  specific  gravity  of  the  celt  was  8*767,  an  iniUcation 
of  the  presence  of  tin,  and  of  the  absence  of  zinc ;  bat  t<»  de* 
termine  the  queHtion  the  following  process  was  adopted  : 

*'  A  portion  of  the  metal  was  dissolved  by  beat  in  nitric 
acid ;  a  white  powder  separated,  which,  being  edulcorated, 
dried,  and  mixed  with  borax  and  incinerated  pitch,  was  exposed 
to  the  heat  of  a  Russian  furnace.  The  black  m^iss  obtained 
from  the  crucible,  when  viewed  with  a  strong  magnifier,  dii- 
closed  thousands  of  metallic  particles  disseminated  tfaroa^li  it 
By  pulverizing  and  washing  this  matter,  I  obtained  a  portioa 
of  the  metal :  its  solution  in  muriatic  acid,  mixed  with  a  small 
quantity  of  nitric  acid,  afforded  those  appearances  with  solutioo 
of  gold  which  indicate  tin.  The  nitric  solution  of  the  oett, 
from  which  tin  Iiad  been  thus  separated,  was  subjected  to  tJic 
action  of  a  bright  plate  of  lead  immersed  in  it ;  the  whole  of 
the  copper  was  thus  precipitated,  as  was  proved  by  the  teal 
of  ammonia.  The  filtered  liquor,  now  deprived  of  oopperi 
tin,  was  mixed  with  solution  of  sulphate  of  ioda,  and  both 


down  to  a  small  bulk.  The  sulphate  of  lead  beings  filtered  off^ 
solution  of  potash  was  added,  but  no  oxide  of  zinc  appeared. 

**  Thus  it  was  proved  that  the  celt  did  not  contain  zinc; 
other  trials,  however,  showed  that  it  contained  a  little  lead. 
In  order  to  determine  the  proportions  of  the  constituent 
metals»  the  following  method  was  adopted:  I  believe  it  is  one 
which  differs  in  some  respects  from  that  hitherto  practised, 
but  previous  trials  convinced  me  that  in  such  cases  it  is 
necessary. 

**  lOD  grains  of  celt  metal  were  introduced  into  a  tubula- 
ted retort,  to  which  were  attached  a  receiver,  and  a  series 
of  three  very  small  Woulfe's  bottles,  each  of  which  con- 
tained a  little  liquid  ammonia  ;  the  receiver  was  empty.  An 
ounce  and  a-half  measure  of  pure  nitric  acid  being  poured 
through  the  tubulature  of  the  retort,  and  a  spirit  lamp  applied, 
a  violent  effervescence  ensued  ;  everything  dissolved  except 
the  tin,  which  became  peroxidated.  Some  acid  and  much 
nitrous  gas  came  over,  the  latter  of  which  ptissed  through  tfie 
ammonia.  When  the  celt  metal  had  all  disappeared,  the  con* 
tents  of  the  Woulft'*s  bottles  were  mixed  with  those  of  the  re- 
ceiver; the  resulting  liquor  was  of  a  light  blue  colour,  for  the 
nitrous  gas  had  carried  over  with  it  some  copper;  it  was 
reserved  for  a  future  process. 

•*  The  solution  of  nitrate  of  copper  was  diluted  with  di*. 
tilled  water,  and  introduced  into  a  precipitating  glass,  in  order 
thftt  the  peroxide  of  tin  should  subside.  When  this  happened, 
the  fierfeetly  transparent  solution  of  copper  was  decanted,  and 
the  peroxide  of  tin  was  digested  with  a  little  nitric  acid,  in 
order  to  dissolve  away  minute  particles  of  copper,  which  some- 
times escape  solution  by  being  entangled  in  the  peroxide  of 
tin.  The  peroxide  was  then  well  edulcorated  with  frequeni 
affusions  of  distilled  water*  The  collected  washings  were 
evaporated  to  one-eighth,  and  a  minute  quantity  oi  peroxide 
of  tin  was  thus  recovered,  which  was  added  to  the  rest.     By 
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proper  management  the  peroxide  wais  drained  to  the  la»t  drop, 
dried  on  the  capsule,  collected  with  great  vMve  on  gltized  hot 
paper,  and  thence  transferred  to  a  bulbed  tube  of  Bohemian 
glass,  without  the  smallest  \o^^.  The  bulbed  tube  had  be^n 
previously  heated,  and  counterpoised  in  the  scale>pan  of  the 
balance.  The  bulb  was  then  gradually  heated  until  the  per- 
oxide was  red-hot  *,  the  weight  of  the  peroride  of  tin  wai 
16*678  grains,  equivalent,  according  to  the  estimate  of  Bene- 
lius,  to  131 12  gniins  of  metallic  tin.  This  mode  of  deter- 
mining the  quantity  of  peroxide  of  tin  1  found  much  better 
than  filtering  and  burning  the  filter. 

**  In  order  to  discover  the  quantity  of  lead,  pure  salpbste 
of  Boda,  in  quantity  known  to  be  more  than  sufficient,  wm 
added  to  the  solution  of  nitrate  of  copper.  No  precipitate 
ensued.  The  whole  wa^i  introduced  into  a  retort,  n  r^ceif*' 
was  attached,  and  the  acidulous  water  was  distilled  off.  The 
process  required  the  greatest  vigilance,  for  the  least  incrense 
of  heat  towards  the  end  caused  the  liquid  to  sputter  mid  shoot 
out  particles  in  all  directions,  a  circumstance  wbicb  bad  Im- 
posed on  me  the  necessity  of  abandotdng  a  former  analysis  of 
this  celt.  At  length  the  nitrate  of  copper  showed  a  tendency 
to  solidify,  the  heat  was  then  raised  until  nitrous  gas  began  to 
appear.  The  heat  being  withdrawn^some  distilled  water  vat 
added,  which  dissolved  the  nitrate  of  copper,  hut  left  a  aiiiill 
quantity  of  sulphate  of  lead.  This,  being  washed  wiib  fre- 
quent small  portions  of  distilled  water,  was  separated  in  the 
same  niaivner  as  the  peroxide  of  tin  had  been,  and  heated  to 
an  obscure  red.  Before  it  had  cooled  entirely  it  was  ascer- 
tained to  weigh  1*75  grain,  which,  according  to  the  eftttnittfi 
of  Berzelius,  indicated  l*N2  grain  of  metallic  lead, 

•*  The  next  step  was  to  ascertain  the  quantity  of  cop[»er. 
The  washings  of  the  sulphate  of  lead  were  added  to  the  aolution 
of  nitrate  of  copper ;  the  whole  was  distilled  in  a  retort,  with 
the  same  precautions  as  before*   until   the   tiitraie  showed  i 
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tendency  to  soliHity.  At  this  period  I  cannected  the  same 
series  of  Woulfe's  bottles,  silill  contatning  the  ammonia,  which 
had  been  used  for  condensing  the  nitrous  vapour,  and  which 
also  held  a  little  copper  dissolved.  Through  this  ammonia 
the  nitrous  gas  evolved  from  the  nitrate  of  copper,  now  under- 
going decomposition  in  the  retort,  was  obliged  to  pass,  pre- 
viously to  its  emission  into  the  atmosphere,  in  its  passage 
transferring  to  the  amtnotiia  the  chief  part  of  the  copper  which 
it  had  carried  over.  The  heat  was  gradually  raised,  and  con- 
tinued until  the  nitrate  of  copper  was  converted  into  a  black 

L       mass. 

^m        *»  I  have  mentioned  that  the  chief  part  of  the  volatilized 

^^  copper  was  detained  by  the  ammonia,  but  it  was  not  entirely 
absorbed,  for,  at  the  latter  end  of  the  decomposition  of  the 
nitrate  of  copper^  the  6ame  of  a  spirit  lamp,  held  in  the  fumes 
which  escaped  from  the  issue-tube  of  the  Woulfe's  bottles, 
assumed  a  splendid  green  colour.  The  loss  in  this  way  must 
be  trivial. 

**  The  bottom  of  the  retort  which  contained  the  black 
mass  was  now  cut  out  by  means  of  a  red-hot  tobacco  pipe, 
and  the  black  matter  detached  from  the  glass.  But  so  obsti- 
nately did  a  very  small  portion  adhere,  that  it  could  only  be 
removed  by  nitric  acid;  the  nitrate  thus  formed  was  decom- 
posed by  heat,  and  the  resulting  black  matter  was  added  to 

^_^tbe  main  product. 

^B  **  In  order  to  recover  the  copper  which  was  contained  in 
the  Woulfe's  bottles  and  receiver,  the  liquors  were  collected 
and  distilled  to  a  very  small  bulk.  The  distilled  liquor  was 
colourless,  and,  therefore,  contained  no  copper.  Tlic  residue, 
being  transferred  into  a  capsule,  was  decomposed  by  heat,  and 
the  very  small  quantity  of  black  matter  which  resulted  was 

^»ftddcd  to  the  main  product. 

^f  '*  The  total  quantity  of  black  matter  was  now  heated  red- 
hot,  by  means  of  a  Russian  furnace,  for  about  five  minutes. 
Before  it  cooled,  its  weight  was  ascertained  to  be  106767 
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grains,  equivalent^  according  to  the  estimate  of  Berzeltut,  to 
85' 232  grains  of  metallic  copper. 

"  In  another  analysis  of  the  same  celt,  I  confirmed  Ok 
foregoing  result  by  a  different  proceeding,  which  was  as  fol- 
lows :  100  grains  of  the  metal  having  been  di&solved  in  nitric 
acid,  and  freed  from  tin  and  lead  as  before,  the  solution  of 
nitrate  of  copper  was  precipitated  by  an  excess  of  pure  pot- 
ash. By  boiling  the  mixture,  the  peroxide  of  copper  resulted, 
and  this  was  boiled  with  repeated  affusions  of  dhtilled  water. 
The  washings  were  evaporated  to  a  small  quantity,  and  that 
a  little  more  peroxide  of  copper  was  obtained.  The  wbalc 
product  was  filtered  and  dried.  The  filter  was  curefully 
burned  on  a  saucer,  the  peroxide  was  heated  red>hot  for  fire 
minutes,  and,  after  deducting  the  known  weight  of  the  asbei 
of  the  filter^  the  weight  of  the  peroxide  was  ascertained  to  W 
0-41  less  than  by  the  former  method ;  but  I  rely  more  on  tbt 
former  estimate. 

'*  Directed  by  some  preliminary  experiments  oo  the  colt 
metal,  I  dissolved  100  grains  in  two  ounces  by  measure  <rf 
pure  muriatic  acid,  mixed  with  one-eighth  of  pure  nitric 
over  a  lamp-heat.  A  black  powder  was  separated,  w 
when  dried  and  thrown  on  a  plate  of  platinum,  maintained  at 
a  red  heat  over  a  spirit-lamp,  burned  with  the  cbaract«ftsde 
blue  flame  of  sulphur^  in  the  midst  of  which  could  be  dk* 
covered  a  few  sparkles  of  burning  charcoal.  The  sulphur  had 
not  been  discovered  in  the  former  analysis,  because  the  nitric 
acid  being  concentrated  acidified  it.  The  weight  of  chiablMi 
powder  was  but  0*15  grain.  Although  I  sought  for  iracct  of 
gold  under  the  supposition  that  the  celt  might  have  been  gil% 
as  some  persons  supposed,  I  could  not  obtain  any 
evidence  of  the  presence  of  that  metaK 

*<  I  next  proceeded  to  the  analysis  of  the  horn,  and 
ducted  it  with  the  same  care.  It  is  unnecessary  to  say  any* 
thing  more  on  the  subject  tfian  to  state  the  result  of  the  t«<k 
analyses.     The  celt  consisted  of— 
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Copper, 85-232 

Tin, 13' 112 

Lead, 1-142 

Sulphur  and  Carbon,     0'150 

99-636 
Loss,     .     ,     .     .     .        '3iH 

100 
And  the  born  consisted  of 

Copper,  .     ,     .     .     .  79*345 

Tin, 10-873 

L^ad,      .     .     ,     .     .     D*115 

99-333 
Loss, '667 

100 
**  The  loss  in  both  cases  may  be  partly  accounted  far  by 
the  escape  of  copper  in  the  nitrous  gas,  as  already  mentioned, 
which  it  was  tiot  in  my  power  to  prevent.  The  ratio  of  lead 
in  the  celt  is  so  small  that  advantage  to  the  properties  of  the 
alloy  could  scarcely  be  derived  from  it,  yet  it  is  too  great  to 
suppose  that  the  lead  was  a  mere  impurity  of  the  copper,  I 
believe  antiquarians  are  not  agreed  with  regard  to  the  purpose 
to  which  celts  were  applied.  Whatever  it  was,  the  composition 
of  that  one  examined  by  me  was  admirably  calculate<l  for  fab- 
ricating weapons.  The  metal  admitted  of  a  fine  polish,  and 
was  then  of  a  beautiful  colour.  Its  toughness  was  so  great 
that  it  was  capable  of  sustaining  the  fiercest  encounter  without 
fmcture  ;  while  its  edge,  by  the  mere  process  uf  hammering, 
became  so  hard  and  keen  that  it  would  cut  not  only  through 
flesh  but  bone.  It  was  a  matter  of  great  interest  to  me  to 
discover  the  skilful  proportions  of  the  constituent  metals^ 
which,  ill  times  of  remote  antiquity,  our  ancestors  employed  in 
order  to  combine  beauty  with  utility,  and  both  of  these  objects 
they  appear  to  have  fully  accomplished. 
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"  In  conclusion,  I  have  to  observe,  tliat  as  the  results  of  my 
atKilysesdiiTer  more  or  less  from  others  which  have  been  stated 
by  chemists,  I  have  been  thus  particular  in  detailing  my  me- 
thods. The  difference  of  our  results  only  proves  the  variety 
of  proportions  in  which  ancient  manufacturers  manipulated 

*'  The  balance  employed  in  these  analyses  turns  very  per- 
ceptibly with  the  thousandth  part  of  a  grain  weight/* 


Professor  AUman  read  a  memoir  on  the  Natural  History 
of  the  genus  Alcyonella. 

This  memoir  he  proposed  dividing  under  three  heads. 
The  first  was  intended  to  embrace  the  literary  history  of  tbt 
genus,  and  to  contain  an  enumeration  of  the  several  autbon 
who  have  in  any  way  advanced  our  knowledge  of  it,  withs 
short  analysis  of  the  various  memoirs  in  which  it  Is  treated. 
The  second  head  was  to  be  devoted  to  its  zooh^y,  projierly 
so  called,  and  to  contain  a  description  of  the  external  chane- 
ters,  with  the  diagnosis  of  species  and  synonymy.  In  the  third 
it  was  proposed  to  give  a  detailed  account  of  its  atiatomff  and 
embryology. 

It  was  in  the  month  of  April,  1741,  that  Trembley,  in  the 
course  of  his  celebrated  researches  in  the  history  of  the  hydra, 
discovered  in  the  fresh  waters  near  La  llaye,  an  animal  form 
then  quite  new  to  science.  It  consisted  of  a  lobed  jelly-like 
mass,  from  which  protruded  numerous  polypoid  bodies,  cha- 
racterized by  the  possession  of  an  elegant  crown  of  tentacula, 
borne  upon  the  margin  of  a  crescent-shaped  disk.  ITiia  brsu- 
tiful  tentacular  ptume  is  one  of  the  most  striking  features  in 
the  animal,  and  at  once  suggested  the  name  of  Polype  dfc- 
nache,  bestowed  on  it  by  its  discoverer. 

The  same  zeal  and  tideSlty  of  observation  which 
marked  all  the  previous  labours  of  Trembley  were  now  brougbl 
to  bear  upon  the  investigation  of  this  new  animal;  ami  by  thai 
making  us  acquainted  with  a  very  remarkable  lyj>e  of  jKtruc- 
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ture,  a  type  which  was  afterwards  destined  to  mark  out  a  dis- 
tinct and  extensive  order  in  the  animal  kingdom,  rendered  the 
discovery  of  the  Polype  a  panache  one  of  the  most  important 
epochs  in  the  progress  of  zoological  research. 

The  Polype  a  panache  is  closely  allied  to  the  subject  of 
the  present  paper,  and  indeed  has  been  frequently  confounded 
with  it;  it  is,  however,  really  distinct;  and  the  first  record  we 
have  of  the  discovery  of  a  true  Alcyonella  is  to  be  found  in  a 
memoir  presented  by  the  celebrated  Pallas  to  the  Royal  Aca- 
demy of  Sciences  of  St.  Petersburgh,  in  the  year  1768.  In 
this  memoir  the  author  described  a  peculiar  production  which 
he  had  found  in  the  river  Kliasma,  in  the  centre  of  Russia* 
and  which  he  named  Tubular ia  Jungosa.  There  can  be  no 
doubt  of  the  Tu^ularia  fungosa  of  Pallas  being  identical  with 
the  animal  after  wards  called  Alcyonella  stagnorum  by  Lamarck, 
the  best  known  species  of  the  genus  to  whose  history  the 
present  paper  is  devoted. 

We  next  find  Schmiedel,  in  his  Icones  Plantarum,  mistak- 
ing the  Alcyonella  for  a  fresh-water  sponge,  and  describing  it 
under  the  name  of  Spongia  lacustris.  In  1789,  Bruguiere 
obtained  specimens  from  the  fountain  of  Bagnolet,  near  Paris, 
and,  evidently  unacquainted  with  the  previous  labours  of  Pal- 
las, described  and  figured  them  under  the  name  of  Alcyonium 
fluviatile  in  the  Encyclopedic  Methodique.  His  figure,  how- 
ever, is  singularly  incorrect,  and  in  referring  the  animal  to 
the  genus  Alcyonium  he  errs  nearly  as  much  as  Pallas  did 
when  he  described  it  as  a  Tubularia. 

It  is  in  the  Histoire  des  Auimaux  sans  Vertebrcs  of 
Lamarck,  published  in  1816,  that  we  find  for  the  first  time  a 
distinct  genus,  established  under  the  name  of  Alcyonella  for 
the  animal  described  by  Pallas  and  Bruguiere, 

In  a  singular  and  in  many  respects  valuable  memoir,  pub- 
lished by  Raspail,  in  the  year  1828,  under  the  title  of"  His- 
toirc  naturelie  de  TAlcyonellc  fluviatile,**  and  accompanied 
by  good  figures,  we  find  the  strange  doctrine  that  att  the  forms 
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of  freah-water  zoophytes  are  only  particular  phases  of  dere^* 
lopment  of  Aicyonella,  a  doctrine  for  whieb  it  seems  only  lie* 
cessary  to  compare  these  different  forms  with  one  another  to 
convince  ourselves  of  its  utter  groundlessness. 

In  the  same  year  with  the  appearance  of  HaspaiPs  me- 
moir, Meyen  published  in  the  Isis  a  paper  entitled  **  Natur- 
geachichte  der  Polypen/*  In  this  paper  the  Aicyonella  is  de- 
scribed and  fig^ured,  but  the  description  and  figures  are  to  sere- 
ral  cases  erroneous,  and  the  chief  value  of  the  paper  is  to  b« 
found  in  the  announcement  that  the  animal  gives  birth  to^hw 
ciliated  embnjos, — a  fact  of  great  interest  in  connexion  with 
similar  discoveries  which  had  been  made  among  the  mariae 
representatives  of  the  order. 

After  this  we  find  the  names  of  Ehrenberg,  Gerrais, 
Dumortier,  and  Vanbeneden,  on  the  Continent,  and  in  these 
islands,  Teale,  Johnston  and  Dalyell,  all  connected  with  the 
history  of  the  genus.  Vanbeneden,  especially,  has  given 
Rome  most  important  memoirs,  and  has  added  a  new  s 
to  the  genus^  which  up  to  his  time  consisted  of  but  a 
specific  form.  This  new  species  Professor  All  man  has  within 
the  last  few  months  discovered  upon  a  piece  of  timber,  along 
with  specimens  of  the  old  species,  A.  Fungasa^  from  the 
neighbourhood  of  Reading,  communicated  by  Mr.  Bowerhank* 

In  the  second  section  of  the  memoir  containing  the  £/r#- 
criptive  zootogif  of  the  genus,  the  following  generic  and  speci- 
fic characters  were  given. 

Genus  Alctonella.     Lamarck. 
Char,    Lophophore  crescentic.     Synoecium  compooed 
tubes  adhering  to  one  another  by  their  sides. 

Number  of  species,  2. 

1.  A,funffOsa,  Pallas.  Char.  Si/noecium  fungoid,  formeif^ 
numerous  branched  vertical  tubes  with  entire  orifices.    TentH' 
cula  about  sixty.     Uab,  Attached  to  various  fixed  objeeti  in 
stagnant  and  slowly  running  waters. 

2.  A,  flahdlunty  Vanbeneden.     Char,  Synoecittm  formed 
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of  branched  prostrate  tubes,  with  a  transparent  slit-like  line 
which  runs  along  the  length  of  their  free  surface,  and  gives  an 
emarginate  appearance  to  the  orifices,  Polypide^  with  about 
fifty  tentacula.  Hab.  Attached  to  various  fixed  objects  in 
stagnant  and  slowly  running  waters. 

Alcyonella  JiabeUum  was  now  for  the  first  time  recorded 
as  a  member  of  the  British  fauna.  It  was  originally  disco- 
vered by  Professor  Vanbeneden,  in  the  neighbourhood  of 
Brussels,  and  was  now  found  by  Dr.  Allman,  attached  to  a 
piece  of  timber  taken  out  of  a  pond  at  Reading,  and  commu. 
nicated  by  Mr,  Bowerbank  along  with  specimens  oi  A,  fun- 
ffoga* 

The  third  section  was  devoted  to  the  consideration  of  the 
anatomical  details  and  natural  affinities  of  the  genus. 
I  The  old  notion,  which  by  mistaking  the  zoological  rank  of 
the  bryozoa,  erroneously  referred  them  to  the  class  of  polypes, 
caused  the  same  terms  to  be  applied  to  them  which  were  also 
used  to  designate  the  various  parts  of  the  true  polypes.  The 
recognition,  however,  of  a  type  of  structure  totally  distinct 
from  that  of  the  true  polypes  necessitates  a  change  in  the  ter- 
minology employed  in  their  description.  On  these  grounds 
Dr.  Ailman  ventured  to  substitute  some  new  terms  for  those 
previously  used,  while  an  additional  number  of  such  terms  is 
demanded  by  our  increased  knowledge  of  their  structure.  For 
the  term  polype  originally  applied  to  the  digestive  canal  with 
the  tentacular  crown  of  a  bryozoon,  and  now  no  longer  admis- 
sible, ibtii  o( polt/pide  was  substituted;  to  the  external  com- 
mon horny  calcareous  investment,  which  was  originally  toge- 
ther with  the  solid  basis  of  the  genuine  polypes  known  under 
the  names  of  polypary  and  polypidome,  but  which  is  really 
the  bomologue  of  the  shell  in  the  higher  mollusca,  the  name 
of  Synacium  was  given.  The  internal  membranous  sac  was 
called  Pallium  or  Mantle^^-^  name  suggested  by  its  real  im- 
port, for  it  is  manifestly  homologous  with  the  organ  of  the 
same  name  in   the  higher  mollusca.     To  the  sort  of  stage 
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winch  surrounds  the  mouth  and  bears  the  tentacula^  the  name 
of  Lophophore  was  appHed. 

The  author  gave  the  following  account  of  the  muscular 
system : 

The  muscles  may  be  divided  into  eight  sets. 
1.  The  Eetractor  Muscles qfthe  Alimentary  CanaL — Thar, 
which  are  the  largest  and  most  powerful  muscles  of  the  animal, 
consist  of  two  fasciculi  which  arise  from  the  lower  part  of  the 
sac,  and  thence  pass  upwards,  one  along  each  side  of  the  ali- 
mentary tracti  to  be  inserted  into  the  upper  part  and  sides  of 
the  pharynx.  Their  use  is  very  obvious;  acting  towards  tkm 
bottom  of  the  iii^ed  sac  they  retract  the  whole  alimentary 
canal,  with  the  tentacular  crown,  so  as  to  place  them  in  a  state 
of  security  in  the  interior  of  the  sac. 

2.  The  Rotatory  Muscles  of  the  Crown. — These  also  consist 
of  two  fasciculi  which  arise,  along  with  the  set  just  describei^, 
from  the  lower  portion  of  the  sac,  and  passing  up  in  company 
with  the  retractors,  separate  from  the  latter  at  some  distance 
below  the  crown,  and  thence  pass  outwards  to  be  inserted  each 
into  the  base  of  the  arm  of  the  lophophore  of  its  own  side. 
Usef  to  rotate  the  tentacular  crown,  and  depress  the  lobes. 

3.  The  Tentacular  Muscles, — The  muscular  apparatus  of 
the  tentacula  consist  of  a  set  of  delicate  bands,  which  arise 
from  a  peculiar  structure  which  runs  all  round  along  the  under 
surface  of  the  lophophore.  These  bands  pass  upwards^  and 
arriving  at  the  interval  between  the  roots  of  the  tentacula* 
each  divides  into  two  others  which  run  along  the  opposed 
sides  of  the  tentacula.  Use,  to  bend  the  tentacula  to  ei 
side. 

4.  The  Elevator  Muscle  of  the  Falve. — ^Thia  is  a  smnllf  hot 
very  evident  fasciculus,  which,  arising  from  that  portion  of  tlMi 
lophophorewhich  lies  Imm^dfatelybehind  the  oral  valve,  pasiM 
forivards  to  be  inserted  into  the  posterior  surface  of  the  latter. 
Its  use  is  to  elevate  the  valve,  and  draw  it  backwards  from  the 
mouth. 
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5.  Pan'clai  Muscles, —  In  the  walls  of  the  pallial  sae,  to- 
tvards  its  anterior  extrcmity,  tufty  be  fieeii,  under  a  high  mag^ni- 
fying"  power  and  with  a  carefully  adjusted  illuinination,  nume- 
rous delicate  fibres  which  run  transversely  round  the  sac.  They 
are,  doubtlessly,  muscular,  and  by  their  action  constrict  the 
sac  in  a  transverse  direction,  and  thus  aid  in  the  protrusion 
of  the  viscera.  I  have  not  succeeded  in  determining^  how  far 
back  they  extend,  as  the  structure  of  the  sac  soon  becomes 
concealed  under  cover  of  the  opaque  horny  cell. 

6.  Superior  Parieto-va^inal  Muscles, —  These  consist  of 
numerous  short  bands  which  arise  all  round  from  the  inner 
surface  of  the  mantle,  commencing  close  to  the  line  of  invagina- 
tion, and  extending  for  some  distance  downwards.  They  thence 
pass  transversely  inwards,  and  are  inserted  into  the  opposed 
surface  of  the  invaginated  maittle  and  sheath.  L/*c,  to  dilate 
the  sheath,  and  assist  in  keeping  the  upper  portion  of  it  per- 
manently inverted. 

7.  Inferior  ParietO'Vaginal  Muscles, — These  are  a  set  of 
about  fourteen  bands,  longer  and  stronger  than  the  last,  below 
which  they  arise  from  the  inner  surface  of  the  pallial  sac,  in  a 
plane  perpendicular  to  its  axis,  and  thence  passing  upwards  and 
inwards  are  inserted  into  the  sheath  in  a  plane  parallel  to  that 
of  their  origin  just  below  the  termination  of  the  superior  parieto^ 
vaginal  muscles.  L^e,  to  steady  the  sheath,  and  reguLitc  its 
position  during  the  protrusion  of  the  viscera,  and  to  form  a 
fixed  plane  on  which  it  may  roll  outwards  with  the  viscera  in 
the  act  of  protrusion. 

8.  Vaginal  Sphincter, — The  vaginal  sphincter  is  a  circular 
band  surrounding  the  termination  of  the  invaginated  mantle 
ivbere  it  passes  into  the  tentacular  sheath.  Its  use  is  to  close 
the  sheath  after  the  recession  of  the  viscera,  and  thus  protect 
the  latter  from  all  annoyance  from  without. 

Besides  the  eight  set  of  muscles  now  mentioned,  fibres 
may  be  detected  in  the  walls  of  the  stomach ;  but  these  may 
more  properly  be  described  in  connexion  with  the  histological 
structure  of  the  digestive  system. 
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The  nervous  system  was  described  as  follows  : 

•*  Attached  to  tlie  external  surface  of  the  oesophagus,  on  i 
rectal  aspect^  may  be  seen  just  below  the  mouth,  an  oval  hodf 
of  a  yellowish  colour,  with  a  cavity  or  ventricle  in  its  interior. 
That  this  is  a  nervous  ganglion  there  can  be  no  doubt,   and 
1  have  succeeded  in  distinctly  tracing  nervous  filaments  io 
connexion  with  it.     From  each  side  may  be  seen  passing  off 
a  rather  thick  cord  which  takes  a  course  backwards,  and  im< 
mediately  enters  the  tubular  arms  of  the  lophophore.      It 
now  runs  along  the  roof  of  the  tube,  giving  off  at  regular  in- 
tervals a  filament  to  each  tentacle  upon  the  outer  margin  o( 
the  arm.    When  it  arrives  at  the  extremity  of  the  arm  it  turns 
on  itself,  and  in  its  retrograde  course  gives  off  similar  fila* 
ments  to  the  tentacles  placed  upon  the  inner  margin.    It  finally 
terminates  by  uniting  with  its  fellow  at  the  bottom  o(  ihesintts 
of  the  crescent.  Just  before  entering  theurms,  filaments  are  sent 
forwards  to  the  lontaclcs,  placed  upon  the  anterior  margin  of     . 
the  lophophore.      From  the  upper  ^AgQ  of  the  ganglion  some  ■ 
filaments  would  seem  to  pass  off  to  the  mouth  and  its  valvubr 
appendage,   and  from   each  side  a  filament  passes  forwards  to 
embrace  the  oesophagus;  but  I  could  not  succeed  in  tracing  « 
perfect  collar  round  this  tube.     Round  the  margin   of  the 
lophophore  at  each  point,  corresponding  to  an   interval  be- 
tween two  tentacula,  may  be  observed  a  minute  brilliant  spot, 
an  appearance  which,  perhaps,  we  may  truly  interpret  as  s 
special  organ  of  sense.     This  opinion,  however,  is  one  which 
1  throw  out  with  much  diffidence,  and  one  which  will  require 
further  corroboration  before  it  can  be  viewed  as  established." 

The  author  gave  the  following  description  of  l\Ae /rte  locfh 
motive  emhrtfon  of  Alcyonella : 

**  While  engaged  in  the  examination  of  a  specimen  of  ^1/- 
cyonella  Juriffosa,  in  the  month  of  October  last,  I  liberated 
from  the  mass  an  active  locomotive  animalcule,  possessing 
certain  points  of  resemblance  with  the  adult  Bryozoon,  of 
which  it  was  evidently  one  of  the  early  phases  of  development. 
It  consisted  of  a  common  sac  enclosing  two  imperfectly  de- 
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veloped  polyj/itlcs.  The  sac  h  invoginaled  at  its  anierior 
end.  All  that  portion  of  it  which  lies  behind  the  line  of  inva- 
gination is  thick  and  very  irritable,  and  densely  covered  with 
long  cilia.  From  the  invaginated  portion  of  the  sac  the 
double  set  of  viscera  were  suspended  as  in  the  adult  animal, 
and  were  capable  of  partial  exsertioni  the  invaginated  por- 
tion then  rolling  outwards  upon  itself  to  within  a  certain  dis- 
tance of  the  line  of  invagination,  where  its  further  evolution 
was  checked  by  bands  in  every  way  similar  to  the  inferior 
parieto- vaginal  muscles  of  the  adult.  The  two  sets  of  viscera 
were  unequally  developed »  but  in  both  the  general  structure 
of  the  adult  could  be  seen*  The  pharynx,  stomach,  and  in* 
testine  could  be  traced,  and  the  tentacular  crown  was  also  very 
evident.  The  tentaculo,  however,  were  short  and  thick,  and 
they  8ee[Ded  less  numerous  and  distinct  than  in  the  fully  de- 
veloped animal.  Both  the  superior  and  inferior  sets  ofparieto- 
vaginal  muscles  were  already  very  evident,  but  I  could  not 
detect  any  others,  though  from  the  existence  of  a  power  of  ex- 
Bertion  and  retraction  it  is  pretty  certain  that  at  least  the  long 
retractor  muscles  must  have  been  present.  The  internal  sur- 
^ce  of  the  common  sac  and  the  external  surface  of  the  sto- 
mach were  covered  with  a  loose  granular  layer.  From  the 
description  now  given  of  this  little  larva  it  will  be  seen  that 
the  present  account  differs  considerably  from  that  given  by 
Meyen  in  the  Isis,  1848.  Meycn  was  the  first  to  describe  the 
Jocomotive  larvaa  of  Alcyonella,  but  he  mistakes  the  ciliated 
9ac  for  the  external  envelope  of  an  egg  containing  two  em- 
bryos. This  egg^  he  tells  us,  becomes  ruptured  at  the  anterior 
extremity,  and  allows  the  embryos  gradually  to  escape.  The 
lK>dics,  however,  described  by  Meyen  and  myself  are  physio- 
logically of  a  nature  totally  different  from  eggs;  they  are  in 
leality  embryos  containing  a  double  system  of  digestive  and 
fespiratory  organs,  and  destined  to  undergo  an  ulterior  deve- 
lopment in  all  their  parts.*' 

The  existence  of  egg-capsules  with  a  circular  aperture  in 
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the  centre  of  one  of  the  faces  was  alaa  recorded.   These  bodies 
were  found  in  Alcyonella  fungosa^  and   in   JLophopus 
taUina, 


The  Secretary  exhibited  several  donations  of  antiquities. 


Febbcary  11th,  1850. 

The  REV.  HUMPHREY  LLOYD,  D.li.,  PaBsiDEscT, 
in  the  Chair. 

Sin  Robert  Gorb  Booth,  BarC,  was  elected  a  Memberof 
the  Acadenay. 


The  Secretary  read  the  folfowing  Report  of  the  Council: 

'^THfiattentioD  of  your  Council  has  been  recently  directed  to  the 
important  object  of  organissing,  under  the  auspices  of  the  Academy, 
a  system  of  meteorological  observations  in  Ireland » similar  to  thoie 
now  in  operation  in  different  parts  of  Germany ;  and  it  becovnes  their 
duty  now  to  communicate  to  the  Academy  the  views  by  «ihich  tb<y 
have  been  guided  respecting  it,  and  the  steps  which  they  have  uto 
in  consequence. 

•*  In  thai  department  of  meteorology  which  rektea  to  the  gceh 
graphical  dialhbution  of  temperature,  concluaions  of  g^reat  scientific 
interest,  and  of  much  practical  value,  have  been  recently  drawn 
from  the  study  of  the  varying  position  of  the  isothermal  hn^fivm 
month  to  month.  Every  country  in  which  science  is  cultivated 
will  be  hereafter  expected  to  contribute  its  own  share  to  the  full 
elucidation  of  this  subject. 

*'  In  what  may  be  called  the  dynamics  of  meteorology^  on  the 
other  hand,  there  are  numerous, — and  among  them,  perhaps,  mxat 
of  the  most  interesting  problems  of  the  science,— which  can  be 
solved  only  by  means  of  observations  made  over  a  largo  area,  and 
upon  a  common  plan,    Of  these  it  is  sufBcient  to  refer  to  the 


i 


479 

questions  relating  to  the  course  and  direction  of  the  aerial  currenta, 
and  the  non-periodic  variations  of  temperature  and  pressure  con- 
nected with  them. 

**  For  the  data  required  in  the  solution  of  these,  and  such  pro- 
blems,— so  far  as  they  relate  to  Ireland, — the  Council  believe  that 
the  meteorologists  of  Europe  have  a  right  to  look  to  the  Royal  Irish 
Academy. 

**  Your  Council  are  moreover  of  opinion,  that  there  are  special 
grounds  for  an  undertaking,  such  as  that  referred  to,  in  Ireland. 
While,  on  the  one  hand,  the  position  of  the  island  in  the  north- 
western extremity  of  Europe,  its  insular  climate,  the  peculiar  relation 
of  its  surface  to  the  curves  which  deftne  the  limits  of  the  greater 
precipitations  of  vapour,  and  the  probable  influence  of  the  gulf- 
stream,  concur  to  give  importance  and  interest  to  its  climatology; 
on  the  other,  the  means  for  the  investigation  probably  exist  to  as 
great  an  extent  in  it  as  in  any  other  country  of  Europe,  and  need 
only  to  be  organized  for  the  purpose. 

*'  In  reference  to  this  latter  point  it  is  important  to  observe, 
that  the  system  of  observation  required  (although  necessarily  de- 
manding punctuality  and  attention)  is  not  a  complex  one.  It  is  not 
necessary  that  the  r^olar  observations  should,  in  any  case,  be  more 
frequent  than  three  dally;  and  it  is  probable  that,  with  the  know- 
ledge we  already  possess  respecting  the  diurnal  variations  of  the 
meteorological  elements,  a  yet  more  limited  plan  of  observation 
will^suffice  at  most  of  the  stations. 

**  Additional  information  of  great  scientific  value  may  be  ob- 
taioed,  without  much  additional  labour,  by  combining  tidal  obser- 
vatioiit*  at  selected  stations  round  the  coast,  with  the  meteorological 
observations  above  referred  to.  The  phenomena  of  the  tides  on  the 
coasts  of  Ireland  present  many  points  of  striking  interest,  which 
have  been  brought  to  tight  by  Mr.  Airy,  in  his  able  discussion  of 
the  tidal  observations  made  in  1842,  in  connejcioa  with  the  Ordnance 
Survey  of  Ireland.  Of  these  observations  Mr,  Airy  observes,  that 
•  extent  of  tmie  alone  appears  wanting  to  render  them  the  most  im- 
portant series  of  tide  observations  that*  has  ever  been  made/  The 
duty  of  endeavouring  to  supply  tliis  want  naturally  devolves  upon 
the  Academy- 


**  Iq  furtherance  of  the  views  expressed  in  this  Report,  jwtr 
CouDcil  have  agreed  to  the  follomng  resolutioQs  : 

•*  I.  That  an  applicatioo  be  made  to  the  Board  of  Trinity  Col- 
lie, to  the  Earl  of  Hosae^  to  the  Rev.  Dr.  RobinsoD,  to  Mr.  Cooper, 
to  the  Presidents  of  the  Queen's  Colleges  at  Cork»  Belfast*  and 
Galway,  and  to  the  Chief  Commissioner  of  the  Board  of  Works, 
requesting  their  co-operation. 

*'  2.  That  an  application  be  made  to  the  Lords  of  the  Treasury, 
to  request  that  they  will  direct  the  meteorological  and  tidal  obser- 
vations, referred  to  in  the  Report  of  the  Committee  of  Science  of  (be 
7th  January,  to  be  made  by  the  officers  of  the  coast  guard*  at  oot 
less  than  fifleen  stations  round  the  coast  of  Ireland,  for  at  least  one 
year,  the  Academy  undertaking  to  fornish  the  itiatrumenta  and  io- 
atructions  for  their  use. 

**  3w  That  the  Committee  of  Science  be  authorized  to  procure 
estimates  for  the  cost  of  the  instruments  required,  to  he  laid  befeft 
the  Council  at  a  future  meeting." 


On  the  recommendation  of  the  Council  it  was 
Resolved,^^ — That  the  sum  of  £150  be  placed  at  the  dii- 
posal  of  the  Council  for  the  purposes  stated  in  the  Report. 


The  Secretary  read  a  note  from  R.  J.  Graves,  Esq,,  M.  D-, 
announcing  the  invention  of  a  method  by  which  he  proposed 
to  prevent  the  waste  of  water  by  evaporation  from  tanks  aod 
reservoirs,  in  hot  climates. 


Mr.  George  Yeates  presented  the  results  of  his  Meteoro- 
logical Observations  for  the  year  1849. — (See  Appendiit 
l^a.  VL) 


Mr.  M.  Donovan  read  a  biographical  memoir  of  the  lii 
Richard  Kirwan,  Esq.,  LL.  D.,  formerly  President  of  the  \i 
demy. 


I 
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February  25tii,  1850. 

The  REV.  HUMPHREY  LLOYD,  D.  D.,  President, 
in  the  Chsar, 

The  Secretary  read  an  Eulogium  on  the  late  Richard  Kir- 
wan,  Esq.,  LL.D.,  by  Dr,  Pickflls,  of  Cork. 

Mr.  Kirwan  hati  been  educated  for  the  Bar,  and  practised 
for  some  time  this  honourable  profession,  but  having  une:cpect- 
edly  succeeded  to  an  ample  patrimonial  income  by  the  death 
of  his  elder  brother,  who  was  killed  in  a  rencontre  while  in  the 
act  of  entering  the  Irish  House  of  Commons,  a  new  direction 
was  given  to  his  views  and  energies,  and  thenceforward  he 
devoted  himself  in  dignified  retirement  to  the  pursuits  of 
science.  The  sciences  to  which  Mr,  Kirwan  more  particularly 
applied  himself  were  chemistry,  mineralogy,  including  geo- 
logy, and  meteorology  ;  and  that  his  contributions  to  each  of 
these  departments  of  natural  knowledge  were  of  the  highest 
importance  cannot  be  doubted,  although  his  name  is  not  con- 
nected With  any  of  those  transcendent  or  dazzling  discoveries 
which  secure  immortality  for  their  author,  and  mark,  as  it 
were,  an  era  in  the  intellectual  progress  of  the  human  race. 
In  chemistry  his  researches  were  numerous  and  valuable  in  a 
high  degree.  By  hira»  for  the  first  time,  the  phenomena 
usually  referred  to  double  elective  affinity  were  studied  with 
accuracy  and  success,  and  the  attention  of  chemists  fixed  upon 
the  antagonist  forces,  which  he  distinguished  by  the  terms 
Quiescent  and  Divellent,  He  even  attempted  to  assign  mea- 
sures of  the  degree  of  the  affinity  between  acids  and  bases,  an 
effort  which,  had  it  been  successful,  would  have  raised  che- 
mistry to  the  rank  of  the  more  exact  physical  sciences,  and  have 
brought  its  results  within  the  domain  of  mathematical  calcu^ 
lation. 

In  an  early  communication  to  this  Academy  he  explained 
very  accurate  methods  of  determining  the  strength  of  the 
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mineral  acids  so  much  employed  in  medicine  and  the  arts, 
his  essays  on  the  alkaline  substances  used  in  bleaching, 
pointed  out  the  resinous  nature  of  the  colouring  matter  of 
linen  yarn,  and  established,  as  he  conceived,  the  fact, — impo 
tant  in  a  national  point  of  view, — that  the  linen  manufactu 
of  Ireland  is  altogether  independent  of  foreign  salts  or  ash 
for  the  purposes  of  bleaching.  Next  followed  his  ex|>enmentft 
on  the  proportions  of  carbon  in  bitumen  and  mineral  coal,  ani^ 
his  essays  on  the  analysis  of  soik,  and  the  nature  and  manner^ 
of  action  of  the  manures  best  suited  to  each  locality.  From 
this  enumeration  of  his  chemical  labours,  they  would  appear  to 
have  been  chiefly  directed  to  objects  of  immediate  practical 
utility.  This,  however,  was  not  always  the  case,  for  he  turned 
special  attention  to  one  of  the  most  difBcult  departments  of  the 
doctrine  of  caloric,  and  communicated  a  table  of  specific  heats, 
which  was  published  by  Magellan,  and  had  some  celebrity. 

Chemists  of  the  present  time,  who  know  in  what  a  chaotic 
state  their  science  was  in  the  days  of  Kirwan,  wilt  not  besitai 
to  award  to  him  the  merit  of  having  been  an  acute  reason 
and  a  laborious  experimenter  ;  and  will  not,  looking  to  thi 
period  in  which  he  lived,  consider  it  any  serious  reproach  to 
him,  that  he  was  a  strenuous  supporter  to  the  last  of  the  phlo- 
gistic theory,  which,  however,  it  must  be  confessed  he  co 
tinned  to  maintain  long  after  any  sausfuctory  evidence  cou 
be  adduced  in  support  of  it. 

In   the  department  of  mineralogy  the  exertions  of  Mr. 
Kirwan  may  be  said  to  have  had  a  national  importance.     To 
him  is  undoubtedly  due  the  merit  of  having  introduced  the 
study  into  this  country.     The  celebrated  Leskean  collectioi 
in  the  possession  of  the  Dublin  Society,  was  acquired  throu^ 
Mr,  Kirwan,  who  passed  over  to  Germany  for  the  purpose 
purchasing  it;  and,  as  Inspector-General  of  Irish  mines,  he 
addressed  an  able  memorial  to  the  Irish  Government,  pointi 
out  the  economic  importance  of  miueralogical  science, 
befto^aking  for  it  8up[)ort  and  encouragement. 
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The  advaticemerit  of  the  study  of  meteorology  was  with 
Mr.  Kir  wan  a  favourite  object,  and  he  devoted  to  it  much 
attention.  Adopting  the  formyla  of  Mayer,  he  constructed  a 
table  showing  the  temperature  of  every  latitude  between  the 
Equator  and  the  Pole,  and  endeavoured  to  show  that  it  was  in 
accordance  with  observations. 

In  his  essay  on  **  the  varlationsof  the  atmosphere,"  he  stu- 
died the  subject  of  temperature  as  affected  by  elevation,  and 
other  correlative  topics  of  high  interest;  and  was  one  of  the 
first  to  suggest,  as  a  means  of  improving  meteorological  science, 
the  establishment  of  corresponding  societies  in  different  parts 
of  the  world,  pointing  out  the  important  results  to  be  anti- 
cipated from  a  combined  system  of  observation.  In  connexion 
with  his  meteorological  labours,  it  will  not  be  out  of  place 
to  mention  that  he  published  *'  Thoughts  on  Magnetism," 
his  views  in  relation  to  the  aurora  borealis,  a  design  for  an  ane- 
mometer, which  has  been  praised  by  Howard,  and  numerous 
other  papers  on  subjects  of  minor  importance. 

Dr.  Pickells,  in  conclusion,  observes :  *•  With  every  dispo- 
sition to  celebrate  his  worth,  it  would,  after  alK  be  presumptuous 
to  deny  that  the  task  of  rendering  full  justice  to  merit  so 
varied  and  transcendent  will  stiH  await  and  solicit  the  execu- 
tion of  a  more  competent  band.  Meanwhile  departed  genius 
will  not  disdain  this  humble  tribute  at  its  tomb.  Thirty 
years*  have  now  elapsed  since  that  tomb  closed  upon  the 
remains  of  the  illustrious  Kirwan,  but  his  memory  cannot 
fade  with  the  lapse  of  time.  The  gratitude  of  mankind  will 
attest  his  services ;  and  history,  in  tracing  the  progress  of 
those  sciences  which  be  cultivated,  and  to  the  prosecution  of 
which  by  others  he  gave  so  powerful  an  impulse,  will  perpe- 
tuate to  late  posterity  the  honours  of  his  name." 


*  Dr.  Pickell't  pftper  wu  first  r«»<l  lHifor«  the  Chctnic&l  So«tton  of  tb« 
BHtUh  AiiocUtioD  for  tht  adTinoeBUMit  of  8«it'ac«,  to  C«rk,  In  th«  y««£_ 
INI. 
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As  an  appendix  to  this  abstract  of  Dr.  Pickells*  memoir,  it 
will  be  proper  to  mention  that  Mr.  Kirwan,  for  some  papers 
read  by  him  before  the  Royal  Society,  at  the  very  commence- 
ment of  his  scientific  career,  was  voted  the  Copley  Medal;  and 
that  he  was  immediately  afterwards  elected  President  of  ihi* 
Academy;  a  distinction  with  which  he  continued  to  be  honoured 
up  to  the  period  o(  his  death* 


Sir  William  Betham  exhibited  an  impression  of  an  ancient 
seal,  lately  found  near  Beverley  in  Yorkshire,  on  wliicli  u  re- 
presented a  mounted  cavalier 
with  a  very  long^  sword  drawn 
in  his  hand,  round  which  is  the 
following-  inscription  : 


S.    BRIBN. 


RKGIS    .   DE 
EOGAIN. 


KENEL, 


Brien   O'Neill  was  King^  of 
Kinel  Owen,  or  Tyrone,   from 

A-  D.  1241  to  1260,  when,  along  with  many  others  of  the  li 
chieftains,  he  was  slain  in  the  battle  of  Droro  Deirg,  or  Down. 
His  head  was  cut  off  and  sent  to  King  Henry  HI.  ;  and  pro* 
bably  this  seal  tell  into  the  hands  of  the  English  victors,  wlio 
earned  it  to  England,  and  this  accounts  for  its  being  found  ui 
Yorkshire, 

The  Annals  of  the  Four  Masters  have  the  following  aceooDt 
of  the  battle. 

1260. — *'The  battle  of  Drom  Deirg,  at  Downpatrick,  was 
fought  by  Brien  O'Neill  and  Hugh  0'Conor(King  of  Con- 
naught)  against  the  Ivnglish  of  the  north  of  Ireland,  in  whidi 
many  of  the  Irish  chiefs  were  slain^  namely,  Brien  O'Neill,  iim 
chief  ruler  of  Ireland  ;  Donall  O'Cairre,  Dermod  NPLougblii), 
Manus  O'Cahan,  Cane  O'llencry,  Dooalevy  MacCan,  Conor 
0*Duvdirma,  and  his  son,  Hugh  O'Cahan;   Murtogh  O'Ok* 
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ban,  Aulave  O'Gormley,  Cu-ula  O'Hanlon,  with  many  of 
the  Conaaiight  chiefs." 

The  EngUsb  army  was  commanded  by  Stephen  de  Lou- 
gespey,  third  son  of  William  de  Longespey,  natural  son  of 
King  Henry  II.,  by  the  Fair  Rosamond,  who  became  Count 
de  llosmar  in  Normandy,  and  Earl  of  Salisbury  in  right  of 
his  wife,  Ela,  daughter  and  sole  heiress  of  William  D'Eurieux, 
Count  de  Rosmar  and  Earl  of  Salisbury.  Stephen  was  mar- 
ried to  Emmeline,  daughter  and  heiress  t)f  Walter  de  Riddles- 
ford,  and  relict  of  Hugh  de  Lacy,  first  Earl  of  Ulster.  He  has 
been  sometimes  styled  both  Earl  of  Salisbury  and  of  Ulster, 
even  by  Ware,  but  he  really  was  neither.  He  was  made  Lord 
Justiciary  of  Ireland  in  1258,  44  Hen.  HI. 

This  Brien  is  mentioned  on  the  records  in  the  Tower  of 
London,  where,  on  the  Close  Rolls,  is  a  writ  directed  to 
Brien  0*Nel  Hegi  de  Kinelun^  to  go  with  the  Justiciary  of 
Ireland,  with  horse  and  arms,  to  join  the  King's  army,  then  on 
an  expedition  to  the  parts  of  Scotland.  If  he  went,  his  seal 
may  have  been  lost  on  this  occasion. 

On  the  great  Roll  of  the  Pipe  of  the  Irish  Exchequer  are 
the  following  entries: 

**  Compotus  Uiltoniae  anno  Regni  Regis  Henrici  secundo 
xlv.  Nich.  de  Dunhened  Scnescallo. 

*•  Bren  O'Nel  M.  vacc,  pro  transgress,  qnas  solvere  debet 
m\  tres  teiminos,  sicut  continetur  in  Rotulo  xiiii. 

"  Idem  Bren  Regulus  de  Kioelun  C.  lib.  de  auxilio  Din 
Regis  ad  guerram  suam  in  Vasconiam  sustinendam. 

**  Hibern lenses  de  Turtere  CC.  lib.  pro  eodero. 

'•  Tortere  pro  eodem  xx  lib, 

«•  O  Nel  Hegulus  de  Kcnelun  MMM  UTl  XII.*  Vacc. 
de  fine  facto  cum  Jusciciario. 

*♦  Idem  O  Nel  CCCC*  Vacc.  pro  arreragiis  redditibus." 


•  309*2  cow« — thrwj  tbous&nd  four  Morv  And  iweire. 


Dr.  Henry  Kennedy  read  a  paper  on  ihe  progress  of  epi- 
demics. 

The  object  of  this  paper  was  to  show  that  a  great  general 
law  existed,  which  appeared  to  regulate  the  progress  of  all  the 
more  wide-spread  epidemics  which  have  passed  over  Europe 
w  ithiti  authentic  records ;  that  this  law  exhibits  a  progressive 
movement,  and  that  this  movement  is  from  east,  or  south-east ; 
to  west,  or  north-west. 

The  paper  was  illustrated  by  a  printed  chart,  which 
offered,  in  one  view,  an  outline  of  almost  all  the  great  epi- 
demics of  which  there  is  any  account.  The  writer  further 
showed  that,  in  the  diseases  of  the  lower  animals,  the 
law  also  obtained,  and  that  in  America  the  same  had 
observed  when  the  vegetable  world  was  affected  with  blights. 

Notice  was  liitewise  taken  of  the  fact  that  great  cold 
bad,  on  different  occasions,  been  found  to  move  from  east  to 

west. 

From  these  several  facts  the  writer  concluded  that  some 
general  law  exists,  regulating  the  progress  of  epidemics  ;  and 
that  the  existence  of  this  law  must  alter  materialiy  the  riewi 
commonly  held  on  the  spread  of  epidemic  sickness  by  either 
famine  or  contagion. 

The  writer  confined  himself  exclusively  to  theconsidtiunun 
of  the  general  law,  and  said  he  hoped  to  be  allowed,  on  soid«^ 
future  occasion,  to  make  some  deductions  from  It 
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The  President  exhibited  a  diagram,  representing  the  osdl- 
lations  of  the  barometer  from  December  18th,  1^45,  to  th« 

present  date. 


The  Secretary  read  a  letter  from  Robert  James  Grav«ia 
Esq.,  M.  D,,  containing  a  development  of  the  method  by 
which  he  proposes  to  prevent  the  waste  of  water,  by  ev«pari* 
tion,  from  tanks  and  reservoirs,  in  hot  climates. 
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•'  In  certain  regions  of  the  eardi  nature  has  placed  obstacles 
apparently  insurmountable,  to  the  free  and  eoinfortable  enjoy- 
inentof  existence;  one  of  these  has  hitherto  bafHed  all  the  efforts 
of  art,  and  ts  caused  by  the  prevalence  of  drought :  thus,  in 
Australia  rain  fails  at  certain  periods  of  the  year  in  such  great 
abundance,  that  the  rivers  overflow  iheir  banks,  and  large 
tracts  of  country  are  entirely  inundated  for  a  considerable 
length  of  time;  shortly  after  the  close  of  the  rainy  season  the 
water  subsides,  atid  in  the  course  of  a  few  weeks,  so  great 
has  been  the  evaporation,  that  where  deep  and  rapidly  flowing 
rivers  existed,  nothing  remains  but  Btagnant  pools,  water- 
bolMy  and  lake-like  reaches  of  the  rivers,  occurring  at  inter- 
vals in  their  former  beds.  These  natural  reservoirs  of  water 
kare  of  the  most  vital  importance  to  the  colonists  and  their  ex- 
tensive flocks.  But  there  are  many  seasons^  during  which 
the  air  becomes  so  extremely  hot  and  dry,  that  even  those  re- 
servoirs are  dried  up,  and  man  and  beast  are  forced  to  quit 
I  the  now  inhospitable  district.  A  similar  defect  of  climate  ex- 
Bists  in  many  other  countries,  such  as  Hindostan,  Scinde,  and 
those  kingdoms  bordering  on  the  banks  of  the  Euphrates, 
which  were  the  very  first  settled  and  occupied  by  civilized 
petiples.  Man  has  in  all  these  places  struggled  from  the 
earliest  periods  to  secure  for  himself  a  sufBcient  and  continuous 
supply  of  water,  the  life-blood  of  living  beings,  whether  ani- 
mal or  vegetable*  To  promote  an  object  of  such  paramount 
importance,  we  find  that  national  works  of  the  most  expensive 
and  magnificent  description  have  been  undertaken  by  the  rulers 
of  those  countries ;  thus,  in  Hindostan  the  Mogul  emperors 
have  each  emulated  UU  predecesHor  in  the  construction  of 
tanks  of  immense  magnitude,  and  at  an  enormous  expense,  to 
preserve  the  necessary  supplies  of  water  during  the  dry  season. 
The  Kings  of  Ceylon  even  exceede<l  the  Mogul  emperors  in 
the  size  of  their  tank**,  constructed  for  the  same  purpose ;  while 
in  Mesopotamia^  and  the  countries  watered  by  the  Tigris  and 
H  Euphrates,  as  likewise  in  Persia  and  AfFghanistan,  the  in* 
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iiabitniits  resorted  to  tke  expedient  of  con^tnicfing^  resenroi 
under  ground,  and  in  some  instuncea  ihey  even  went  so  bit  as 
to  eon<iuct  rivers  league  after  league  beneath  the  soil,  in  order 
to  obviate  the  evil  resultjt  of  evaporation  :  each  village  harin^' 
a  well,  by  means  of  which  they  were  enabled  to  dniw  up  the 
treasures  of  these  subterraneous  currents.      In  Constantinople 
the  Greek  emperors  built  extensive  arched  reservoirs  for  hold- 
ing water,  and  from  which  a  considerable  portion  of  the  city 
was  supplied  with  this  indispensable  element. 

**  To  persons  living  in  this  moist  climate  it  may  a 
very  little  importance  to  guard  against  the  evaporation  of 
water,  and  the  effects  arising  from  it ;  but  to  the  philosopher^ 
who,  by  experiments  in  his  laboratory,  has  ma<ie  hina!»elf  fii- 
miliar  with  the  power  of  evaporation  j  or  the  traveller^  who, 
like  Mr.  Strutt,  has  seen  in  Australia  evaporation  carrying  off 
daily  from  reservoirs  the  water  upon  which  his  own  life,  aiul 
that  of  his  companions  and  cattle,  depended;  and  who  h» 
marked  the  appalling  rapidity  with  which  it  disappears,  when 
the  air  has  become  dry  and  parched  from  the  great  heat  prt- 
vailing ;— to  such,  I  say,  it  must  appear  evident,  that  evapo- 
ration may  become  so  intense  as  to  render  nugatory  all  efforts 
to  preserve  any  large  supply  of  water  in  open  tanks  or  reser- 
voirs, and  thus  prevent  the  colonization  of  countries  in  other 
respects  most  desirable*  Sir  T.  L»  Mitchell  observed  the 
thermometer  at  126°  in  the  shade,  under  the  influence  of  the 
hot  dry  wind  of  Australia.  How  rapidly  must  evaporation  pfo* 
ceed,  when  water  is  exposed  to  such  a  wind  I 

*'  It  is  my  object  to  show,  that  this  great  source  of 
can  be  effectually  prevented,  and  that  too  by  very  simple 
means ;  and  that  the  surface  of  reservoirs,  tanks»  waicr-hol«» 
and  ponds,  in  the  hottest  climate  and  warmest  weather,  can  bft 
for  the  most  part,  preserved  from  the  loss  occasioned  by  era* 
p  oration, 

<*  The  method  which  I  propose  for  resisting  the  evapo* 
ration  of  water  could   not  have  been  either  thought  of  or  ap- 
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piteil  before  the  present  lime,  wheo  a  succession  of  discoveries 
has  rendered  us  masters  of  many  vegetable  substances,  such 
as  lndian>rubber,  gutta>percha,  &c.,  which,  after  passing 
through  certain  simple  processes,  may  be  made  available  far 
rendering  linen,  cotton,  \^oollen  cloths,  and  canvass,  when  even 
of  the  finest  texture,  impervious  either  to  air  or  water.  It  is 
by  the  help  of  such  prepared  canvass  that  the  contrivance  I 
am  about  to  describe  is  to  be  carried  into  execution. 

**  Those  who  are  practically  versed  in  this  department  of 
art,  will  readily  suggest  what  species  of  impermeable  water- 
proof canvass  is  best  adapted  in  practice  for  accomplishment 
of  so  desirable  an  end.  For  me  it  is  sufficient  to  know  that 
such  a  material  can  be  manufactured  at  a  cheap  rate,  of  a  light 
but  strong  texture,  and  in  sufficient  quantities  to  cover,  aa 
with  a  carpet,  any  extent  of  water  that  may  be  necessary. 
When  a  piece  of  water  is  to  be  protected  from  evaporation,  its 
water-proof  carpet  may  be  spread  by  the  following  simple 
means : — at  suitable  distances  from  each  other  on  the  canvass, 
and  made  of  the  same  material,  are  to  be  inserted  pouches 
or  bags,  which,  when  it  is  wished  to  t^oat  the  canvass 
on  the  water,  may  be  inflated  with  air  in  the  usual  manner; 
when  not  in  use,  these  bags  need  not,  of  course,  be  otherwise 
than  in  their  coUupsd  condition.  Let  us  suppose  a  piece  of 
canvass  nine  feet  in  breadth,  and  150  in  length^  having  three 
bags  in  rows,  twelve  or  fifteen  feet  disunt  from  each  other  ; 
let  us  suppose  such  a  piece  of  canvass  placed  on  the  water  of 
a  tank,  it  will  then  protect  trom  evaporation  a  surface  corres* 
ponding  to  its  own  extent.  Similar  pieces  might  be  attached, 
by  tying  together  their  sides  and  etids,  until  the  whole  surface 
was  similarly  protected.  AH  tbi^  could  be  done  without  much 
labour  or  trouble:  the  canvass  could  be  carried  in  a  boat,  and 
droppeii  from  its  stern,  in  the  same  manner  hh  fishermen 
drop  th«ir  nets,  the  men  inflating  each  row  of  pouches  or 
bags  at  the  time  it  became  necessary  to  cast  them  in ;  ropes 

m   could  be  also  fastened  to  the  extremiti<a  of  the  pi«ce,  so  as  to 
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connect  it  with  the  bank  or  other  boundary  of  th< 
water,  loops  being  attached  to  llieir  extremities  forj 
pose.  Such  canvass  could  be  easily  spread  out  or 
and  would  effectually  prevent,  while  over  the  water/ 
poration  taking  place,  no  matter  bow  dry  the  aU 
how  intense  tbe  beat  of  the  sun.  Neither  would 
have  the  inconvenience  that  at  first  it  is  apparent! 
of  heating  the  water  in  the  tank,  &c*;  for  we  know 
cannot  be  easily  heated  from  above,  inasmuch  as 
warmed  at  the  surface  becomes  specifically  lighter, 
being  incapable  of  sinking,  forms  a  superficial  $tniti 
prevents  the  propagation  of  the  heat  downwards. 
dent  that  by  this  method  a  considerable  quantity  of 
ing,  sufBcient,  indeed,  to  form  a  non-evaporating  sui 
large  ponds,  water-holes,  &c.,  might  be  carried  by! 
horse.  When  an  exploring  party,  so  provided,  ai 
pood,  water-hole,  &c.,  they  can  readily  cover  U, 
carrying  ropes  round  the  piece  of  water,  or  by  met 
or  two  men  swimming  across,  holding  the  ropes  al 
the  edge  of  the  canvass;  thus  may  be  preserved  for 
supply,  which,  if  left  exposed  to  the  absorbing  id! 
the  atmosphere,  would  have  vanished  in  the  course  o 
weeks. 

**  The  following  extract  from  the  work  of  Li^ 
Colonel  Sir  T.  L.  Mitchell,  Surveyor- General  of  N^ 
Wales,  proves  that  the  preservation  of  water  will 
form  in  Australia  the  most  essential  feature  in  agi 
and  consequently  every  means  adapted  to  facilitate 
ject,  will  be  of  the  greatest  value  in  that  extensivi 
British  colonization   and  enterprsie  i — *  With  equi 
may  be  observed,  that  there  is  no  region  of  the  earll 
lible  of  80  much  improvement,  solely   by    the    laboi 
ingenuity  of  man.     If  there  be  no  navigable  rivers^ 
no  unwholesome  savannas  j  if  there  are  rocky  ranj 
atl'ord  at  least  the  means  of  forming  reservoirs  of  wi 
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allhou^h  it  is  ihere  uncertain  when  miri  may  fall,  it  is  certain 
that  an  ahundant  supply  does  fall ;  and  the  hand  of  man  atone 
is  wanting  to  preserve  the  supply,  and  regulate  its  use. 
Where  natural  resources  ex\sty  but  require  art  and  industry 
for  their  development,  the  field  is  open  for  the  combination  of 
science  and  skill,  the  profitable  investment  of  capital,  and  the 
useful  employment  of  labour.* 

**  The  preceding  extract  distinctly  shows  (what  indeed  is 
confirmed  by  other  travellers)  that  civilized  man  will  be  un- 
able to  form  permanent  settlements  in  the  extensive  and 
fertile  regions  forming  the  interior  of  Anstralia,  unless  he  can 
call  to  his  assistance  means  adequate  to  overcome  the  formt- 
daltle  difficully  presented  by  want  of  water,  during  several 
months  of  the  year.  The  method  1  have  invented,  hy  which  we 
can  readily  and  cheaply  cover  even  a  large  surface  of  water, 
will,  no  doubt,  greatly  facilitate  the  accomplish  men  t  of  what 
would  be  otherwise,  in  many  localities,  unattainable.  Instead 
of  the  expense  of  vaulting  over  reservoirs,  or  covering  tanks, 
we  can  now  make  the  water  iUelf  suppart  tU  own  roof^Bi 
roof,  it  is  true,  thin  and  delicate  of  structure;  but,  neverthe- 
less,  by  reason  of  its  impermeability,  not  less  capable  of  pre- 
venting evaporation  than  if  it  consisted  of  the  most  solid 
masonry.  The  floating  carpet,  or  roof,  possesses  the  great 
additional  advantage  ol  rising  or  falling,  according  as  the 
quantity  of  water  in  the  reservoir  increases  or  diminishes,  so 
ihat  all  access  of  air  to  its  surface,  and  consequently  all  eva- 
poration, is  prevented.  This  covering,  being  opaque,  will  keep 
the  water  perfectly  in  the  shade,  a  circumstance,  which,  com- 
bined with  deficient  ventilation,  would  in  itself  much  retard 
traporaiion,  an  is  exempH6ed  even  here  by  the  wetness  of 
rouds  overshadowed  by  trees,  and  by  the  water  remaining  in 
ditches,  when  covered  by  kmua  or  <luck-weed.  so  long  after 
the  summer  hcutA  have  dried  up  all  other  ditches  in  their 
neighbourhood.  In  some  parts  of  Utissia,  where  the  weather 
k  very  bot  in  summer,  the  peasants  use  water-tubs  with  Aoai- 
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ing  covers  of  wood,  and  which  are  %md  to  answer  the  pi 
perfectly,  both  of  preventing  loss  by  evaporalioii  and 
ihe  water  sweet" 


March  16th,  1850.      (Stated  Meeting.) 

The  REV.  HUMPHREY  LLOYD,  D.D.,  PRBsii>fcNi 

in  the  Chair, 

'I  he  Secretary  of  the  Academy  read  the  following 

port  from  the  Council : 

During  the  past  year  the  firat  pari  of  the  twenty-second 
of  the  Tranflactions  of  the  Academy  hns  been  publUhed. 
second  part  of  the  volunie  is  nearly  completed,  and  a  copy  of  it, 
sheets,  is  now  laid  on  the  table  of  the  Academy.  The  Proce^ii 
have  also  appeared  as  usual,  although  we  regret  to  aay,  that,  owi 
to  some  temporary  difficulties,  the  Proceedings  of  three  or  four 
our  late  Meetings  are  still  in  arrear. 

The  Museum  of  the  Academy  was  honoured  ia  the  month  of 
August  last  by  a  private  visit  from  His  Royal  Highness  tlie  Pho^ 
Albert,  accompanied  by  His  Excellency  the  Lord  Lieulenanlt  all^ 
several  other  distinguished  noblemen.     His  Royal  Highness  irai 
pleased  to  take  a  very  great  interest  in  the  antiquities  exhibited 
him;  and  on   leaving  the  Museum  expressed  much  gratifictti 
with  the  collection. 

The  Committee  of  Science  have  been  engaged  for  the  last 
months  in  the  consideration  of  a  measure  of  considerable  importanr^ 
of  which  the  substance  has  already  been  laid  before  yon*     Tl»e% 
have  proposed  to  the  Council  to  organize,  under  the  auspices  of  tl 
Academy,  a  system  of  meteorological  observations  in  Irdand* 
to  that  which  has  been  recently  carried  out  in  various  parts  of 
many.  They  have  shewn  that  Ireland,  from  its  geographiciil  positi 
and  other  causes,  aUbrds  a  [wcnharly  favouriiblc  field  for  wet 
servations;  and  there  is  evvry  reason  to  hope  that  if  the  p 
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amngemenis  can  be  carrieil  into  effect,  a  most  valuiible  boily  of 
inforraation,  furnishing  materials  for  the  solution  of  some  very 
important  meteorological  problems  still  undecided,  raay,  in  a  few 
years,  be  collected  in  this  country,  at  a  trifling  expense. 

The  Council  had,  therefore,  no  hesitation  in  recommending  this 
proposal  to  your  adoption,  and  having  obtained  your  sanction,  they 
have  taken  steps  to  bring  the  subject  under  the  notice  of  those  indi- 
viduals and  public  bodies  whose  co-operation  is  necessary  to  the 
success  of  the  undertaking. 

A  communication  from  the  Rev.  Dr.  Robinson,  as  President  of 
the  Dritisli  Association  for  the  Advancement  of  Science,  has  also 
directed  the  attention  of  your  Council  to  a  subject  of  great  im- 
portance, namely,  the  reduction  of  the  heights  in  the  maps  pub- 
lished by  tlie  Ordnance  Survey  of  Ireland,  to  the  level  of  the  mean 
tide.  The  subject  was  referred  to  the  Committee  of  Science,  and 
upon  the  recommendations  made  in  their  Report,  your  Council  have 
agreed  to  the  following  resolutions  : 

''  That  the  levels  of  the  beach  marks,  erected  during  tlie  pro- 
gress of  the  levelling  operations  undertaken  in  connexion  with 
the  tidal  observations  round  the  coast  of  Ireland,  be  published  in 
detail. 

**  That  the  levels  of  the  new  edition  in  the  Ordnance  Maps  of 
Ireland  be  referred  to  the  mean  tide,  in  case  the  work  be  not 
already  too  far  advanced,  to  render  such  an  alteration  inexpedient. 

•*  That  the  height  of  the  mean  tide,  above  the  Ordnance  zero 
plane,  be  engrossed  on  each  sheet  of  the  old  edition," 

The  Council  have  also  taken  stei^a  for  the  publication  of  a  Ca- 
talogue of  your  Museum,  and  have  requested  Dr.  Petrie  to  imder- 
take  this  task,  under  the  superintendence  of  the  Committee  of  Pub- 
lication. They  propose  to  print,  in  the  first  instance,  such  a 
Catalogue  of  the  Museum  as  will  assist  the  public  or  the  stu- 
dent in  the  intelligent  examination  of  its  contents;  with  such 
descriptions  only  as  are  necessary  for  identifS-ing  the  seveml  arti- 
cles, referring  them  to  some  judicious  classitication,  putting  on. 
record  their  history,  and  ascertaining  their  probable  dates.  It  ts 
hoped  that  this  may  be  done  within  the  limits  <ifan  ocla\*j  \  obinK% 
of  about  300  or  350  pages;    and  it  is  proposed  to  illustrate  and 
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assist  the  description  of  the  several  articles  by  a  few  well  e 
wood-cuts,  representing  such  of  them  as  are  unique  or  es] 
remarkable,  or  which  may  be  considered  typical  of  a  class. 

Dr.  Petrie  has  fully  entered  into  the  views  of  the  Cou; 
this  subject,  and  has  kindly  consented  to  .undertake  the 
although  the  limited  funds  at  the  disposal  of  the  Acaden 
compelled  the  Council  to  offer  him  a  remuneration  whic 
cannot  but  feel  to  be  much  below  the  real  value  of  his  servi< 

With  a  view  to  the  preparation  of  the  catalogue,  the  w 
the  Museum  has  been  newly  arranged  by  Mr.  Clibbom;  an( 
articles  of  value  and  interest,  which  had  formerly  been  coi 
in  drawers,  have  now  been  brought  to  light,  and  properly  dij 
in  the  room. 

During  the  past  year  seven  Honorary  and  fifteen  Oi 
I^Iembers  have  been  elected  by  the  Academy.  The  followi 
our  new  Honorary  Members : 

His  Hoyal  Highness  the  Prince  Carl  Reickhard  Lepsius. 

Albert.  Francois  Pierre  Guillaun 

Alexander  Von  Humboldt.  zot 

Jacob  Grimm.  Leopold  Ranke. 
Franz  Bopp. 

The  following  are  the  names  of  the  Ordinary  Members 
into  the  Academy  during  the  past  year. 

Daniel  Fred.  Brady,  Esq.,  M.D.  Chichester    Samuel     Foi 
Benjamin  Lee  Guinness,  Esq.  Esq.,  M.  P. 

Henry  Kennedy,  Esq.,  M.  D.  Charles  Fox,  Esq. 

Hon.  Thomas  Vesey,  Esq.,  M. P.  Alexander     Gordon      Mc 
William  Eraser,  Esq.  Esq.,  M.  D. 

William  H.  Luscombe,  Esq.  Christopher  Moore,  Esq. 

Lord  William  Fitzgerald.  Wellington  A.  Purdon,  B 

Rev.  Henry  King,  LL.  D.  Sir  Robert  Gore  Booth, 
Charles  George  Fairfield,  Esq.  M.  P. 

WV  have  lost  by  death  during  the  past  year  six  Honora 
K\'^\\l  Ordinary  Members. 
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The  Honorary  Members  deceased  are  the  following  :— 

Maria  Edgewohth, 
Count  Graberg. 

Sir  Graves  Chamkey  Hadghton- 

The  HiGHT  Rbv.  Edward  STA»LKt»  I^rd  Bishop  of  Nor- 
wich. 
Dr.  Jacquikb  d'Acosta  Macedo, 
William  Kbid  Clanny,  M.  D. 

These  are  names  that  need  no  eulogv»  and  many  of  them  have 
left  a  blank  in  the  world  of  letters  that  must  long  remain  to  remind 
us  of  their  loss. 

Miss  Edgewortu  was  one  of  the  few  female  writers  who  have 
been  admitted  to  the  diutinction  of  being  elected  Honorary  Mem- 
bers of  the  Academy  ;  her  writiogg  are  in  everybody's  hands,  and 
have  done  more,  perhaps,  than  those  of  any  other  author  of  our 
day,  to  raise  the  moral  tone  of  our  lighter  literature^  to  diffuse  correct 
views  on  the  natwre  of  intellectual  education,  and  to  bring  forward 
in  a  popular  and  favourable  manner  the  character,  peculiar  circum- 
stances, and  w^ants  of  the  Irish  people.  Miss  Edgeworth  closed  ber 
long  and  useful  life  at  Edgeworthstown,in  May  last,  regretted  by  the 
public,  and  mourned  by  all  who  had  the  pleasure  and  privilege  of 
her  acquaintance. 

Sir  Gravrs  C.  Haugutok  died  on  the 28th  of  August  last,  atSL 
Cloud,  near  Paris,  in  the  sixty-second  year  of  his  age.  Although 
his  life  was  passed  in  other  countries^  he  ivas  a  native  of  Dublin,  the 
son  of  Irish  parents.  His  father  was  an  eminent  physician  here. 
At  an  early  age  he  was  sent  to  India  as  a  cadet,  and  distinguished 
himself  by  his  knowledge  of  Oriental  languages.  On  his  return 
borne  he  became  Professor  at  Haileybury  College,  and  received  the 
honour  of  knighthood  in  1 833.  He  was  the  editor  of  the  Institutes 
of  Menu^xn  the  original  Sanscrit,  and  published  a  Bengali  Grammar, 
a  Bengali  Sanscrit  and  English  Dictionary,  and  several  other  works. 
His  '*  Inquiry  on  the  Nature  of  Language''  was  introductory  to  an 
intended  larger  work,  which  he  unhappily  did  not  live  to  finish. 

The  Right  Rev.  Edwarh  Stanley,  Lord  Bishop  of  Norwich, 
distinguished  in  the  scientific  world  for  his  attachment  to  the 
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study  of  natural  history,  although  hU  only  publicattQn  oq  ih^ 
subject  was  an  elementary  one,  a  Familiar  Hittory  of  British  Birdt, 
intended  for  the  use  of  young  persons.  He  waa  for  maoj  year*  Pre- 
sident of  the  Linna?an  Society,  and  was  also  an  active  Member  of 
the  British  Association,  He  was  elected  an  Honorary  Member  of 
the  Academy  in  1836. 

Dr.  Clanny  was  a  native  of  the  county  Down.  He  served  as  an 
assistant  surgeon  in  the  British  navy,  and  was  present  in  the  battle 
of  Copenhagen,  under  Lord  Nelson.  He  settled  for  a  short  time  at 
Durham,  but  afterwards  removed  to  Bishopvearmonth,  where  he 
practised  as  a  physician  for  forty-five  years.  Living  in  a  coal 
trict,  where  fatal  explosions  in  the  mines  were  frequent,  his  al 
was  turned  to  the  best  mode  of  preventing  such  accidents  ;  aod  he 
produced  in  1813  his  welUknown  safety  lamp,  the  first  attempt  to 
produce  a  lamp  capable  of  burning  without  danger  in  an  explocive 
atmosphere,  an  account  of  which  was  published  soon  after  in  tht 
Philosophical  Transactions.  For  this  invention,  which  ap| 
have  been  prior  by  two  years  to  the  similar  lamp  of  Sir  Hum] 
Davy,  Dr.  Clanny  was  rewarded  with  the  gold  and  silver  medals  of 
the  Society  of  Arts ;  and  in  the  beginning  of  the  year  1848^  a 
her  of  gentlemen  interested  in  coal  mines,  headed  by  the  IklarqiniQf 
Londonderry,  presented  him  with  a  piece  of  plate  and  a 
gold,  as  an  acknowledgment  of  his  valuable  services* 

Dr*  Clanny  was  the  author  of  many  professional  works,  tod 
papers  in  the  Transactions  of  learned  societies.  He  died  KWh 
January,  1850. 

The  ordinary  Members  deceased  during  the  past  year  ire 

Ibllowiug : 

Geouge  CaaR|  Esq., died  in  May,  IS49.  He  was  elected  a  Mectil»r 
of  the  Academy  March  1 6th,  1 836 ;  and  although  he  was  never  ofl 
tlie  Council,  and  took  no  part  in  the  scientific  or  literary  proce«diqgi 
of  the  Academy,  yet  it  will  be  in  the  recollection  of  mauy  Mambcfl 
that  Mr.  Carr  was  always  ready  and  active  whenever  nny  subscript 
lion  was  set  on  fool  for  the  purchase  of  antiquities,  or  the  preaerti* 
tion  of  our  nncicnt  literature;  and  that  to  hini  we  are  indebted  for 
many  valuable  additions  made  in  this  way  to  the  Museum. 
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BiCHABn  CAsmcKABt,  Esq*,  was  elected  a  Member  in  March. 
1912,  and  served  for  some  time  on  theCouocih  His  eminence  as  a 
Burgeon,  and  hie  contributions  to  the  literature  of  that  profession, 
have  made  his  name  well  known  in  every  part  of  Europe  ;  and  his 
zeal  for  the  advancement  of  science^  particularly  in  the  departments 
to  which  his  life  was  devoted,  was  manifested  by  the  munificent 
bequests  which  he  has  left  behind  him  for  the  endowment  of  pro- 

Ifessional  institutions,  and  the  support  of  medical  charities  in  this 
city*     Mr.  CarmichaeFa  death  took  place  on  the  8th  of  June,  1849. 
William  Mdhray,  Esq.,  died  llth  June,  1849.    He  was  elected 
a  Member  of  the  Academy  in  January,  1830. 
The  Hon.  Fredehick  Ponsonby  died  in  June  last;  he  was 
elected  a  Member  in  January}  1843. 
Lord  Walscourt  died  28th  May,  1849  •  he  was  elected  a  Mem- 
ber of  the  Academy  in  November,  1844. 

The   Rev*  John  Conkkll,  Chaplain  of  the  Hoyal  Hospital, 
Dublin,  died  at  Bath  in  October  last     He  was  a  Member  of  the 
'      Academy  since  January,  1846. 

B      Sir  Richard  Morrison,  elected  a  Member  in  January,  1 835,  died 
in  October,  1849. 

The  Rbv,  Cjiarlss  Richard  Elrincton,  D.  D.,  Regius  Pro - 
§emor  of  Divinity  in  the  University,  died  at  Armagh,  January  18, 
1850,     He  bad  been  a  Member  of  the  Academy  since  May,  1816, 

■  Bnd  was  for  yean  an  active  and  useful  Member  of  Council.  He  was 
elected  a  Fellow  of  Trinity  College  in  1810,  and  resigned  his  Fel- 
lowship on  being  appointed  to  the  Professorship  of  Divinity  in 
1 829.  His  loss  will  be  deeply  felt  in  many  of  the  public  institutions 
and  charitable  societies  of  Dublin,  of  whose  governing  bodies  he 
was  a  zealous  and  influential  member  fur  many  jreara.  Vr.  Elring- 
ton  was  well  known  and  highly  respected,  both  in  this  country  and 
in  England,  for  his  learning  and  theological  attainments ;  and  his 
edition  of  Ussber*8  works  will  continue  to  preserve  his  memory  in 
connexion  with  one  of  the  greatest  numes  of  our  national  literature. 
h  b  matter  of  congratulation  to  his  friends,  that  Dr.  Klrington  was 
|>ermitted  to  live  until  after  he  had  completed  his  Life  of  Archbi* 

Eer*  a  work  of  high   and  increasing  reputation,  that  re- 
utmost  credit  on  the  learning,  the  industry,  and  ability 
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of  the  author,  and  will  doubtless  hold  a  permanent  place  in 
historical  literature  of  Ireland, 

It  was  ttEsoLVED, — That  the  Report  of  the  Council  be 
adopted,  and  printed  in  the  Proceedings^ 


The  Ballot  for  the  annual  election  having  closed,  the  Scru- 
tineers reported  that  the  following  gentlemen  were  elected 
Officers  and  Council  for  the  ensuing  year: — 

President. — Rev.  Humphrey  Lloyd,  D.  D. 
Treaaurer. — Robert  Ball,  LL.  D. 
Secretary  to  the  Academy, — Rev.  James  H.  Todd»  D.  D. 
Secretary  to  the  Council. — Rev.  Charles  Graves^  A,  M. 
Secrelartf   of  Foreign    Correspondence,  —  Rev.    Samuel 
Butcher,  D.  D. 

Librarian. — Rev.  William  H.  Drummond,  D.  D. 
Clerk  and  Assistant  Librarian. — ^ Ed  ward  Clibborn. 

Committee  of  Science, 

Rev.  Franc  Sadleir,  D.  D.,  Provost;  James  Apjohn, 
M.  D.;  Robert  Bull,  LL.  D. ;  Sir  Robert  Kane,  M.  D*; 
George  J.  Allman,  M,  D.;  Sir  William  R.  Hamilton,  LL.  D.; 
Rev.  Samuel  Houghton,  A.  M. 

Committee  of  Polite  Literature. 
The  Archbishop  of  Dublin  ;    Rev.  William    H.  Drum- 
mond, D.  D.;   Rev.  Charles  W.  Wall,  D.  D.;  John  Anster. 
LL.  D. ;  Rev.  Charles  Graves,  A.  M.;   Rev,  Samuel  Butcher. 
D.  D.;  Rev.  Nicholas  J.  Halpin,  A.  M. 

Com  m  ittee  of  Antiquities. 

George  Pelrie,  LL-  D;  Rev.  James  H.  Todd,  D  D.; 
J.  Huband  Smith,  A.  IVL;  Captain  Larconi,  R.  fc!. ;  F.  W. 
Burton,  Esq.;  Samuel  Ferguson,  Esq   ;  Aquilla  Smith,  M.D, 
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April  9th»  1850. 

The  REV.  HUMPHREY  LLOYD,  D.  D.,  Puesioekt, 
in  the  Chair. 

Signior   Bassilio    Angeli,    W,   H.   Hardinge,   Esq.,   and 
Robert  Fowler,  Esq,,  were  elected  Members  of  the  Academy. 


Mr.  J.  Huband  Smith  exhibited  to  the  Academy  an  ancient 
manuscript,  said  lo  have  belonged  to  the  Abbey  of  Bona- 
margy,  near  Bally  castle,  in  the  County  of  Antrim,  It  has 
been  for  many  years  in  the  possession  of  the  Boyd  family. 

The  manuscript  is  closely  written^  in  a  very  beautiful 
hand  of  the  fourteenth  or  fifteenth  century,  on  eighteen  leaves 
of  vellum,  or  thirty-five  pages  (the  thirty-sixth  being  blank), 
in  two  columns  on  each  page.  The  capital  letters  at  the  be- 
ginning of  each  section  are  in  gold,  surrounded  with  floweni, 
whose  colours  are  nearly  as  bright  as  at  the  first.  Some 
prayers,  hymns,  &c.,  are  written  in  red  letters,  and  are  after- 
wards given  in  Englii^b.  The  whole  is  written  uniformly 
throughout  in  one  hand,  except  the  last  four  lines,  which  ap- 
pear to  have  been  subsequently  added  by  two  different  per- 
sons, by  the  latter  of  whom  the  manuscript  is  styled  **  The 
History  of  the  Blessed  Scriptures,"  and  the  name  "  George 
Theaker**  is  subscril»ed. 

At  page  30,  column  1,  the  following  words  are  written  in 
red  letters:  *^  Explicit  Liber  Aureus  de  passione  et  resurrect 
done  Domini,  per  dominum  Bonaventuram  Cardinalem.cujus 
animo  propicietur  Deus.'*  From  this  it  may  be  concludeil  that 
the  preceding  part  of  the  manuscript  is  from  a  tract  of  Bona- 
venture*8*  The  remainder  of  the  manuscript  is  probably  from 
another  tract  of  the  same  writer.  He  was  born  A«  D.  1221, 
became  a  Franciscan  monk  in  1243,  was  created  Cardinal 
Bishop  of  Alba  in  1274,  and  died  at  Lyons  during  the  sitting 
►f  the  Council,  July  I5tb,  A.  D,  1274,  aged  53.     His  works 
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were  printed  in  Home  in  1550,  in  eight  rolumeSt  folio.  He 
was  known  by  the  title  of  the  Seraphic  Doctor ;  and  that 
his  works  ahould  have  been  held  in  estimation  at  the  abbej 
of  Bonumargy  was  natural,  as  we  learn  from  Archdall,  who 
cites  Sir  James  Ware  as  his  authority,  that  it  was  built 
for  the  Franciscan  Friars  of  the  third  order,  in  the  fifteenth 
century.  A  manuscript  list  of  the  Irish  Franciscan  abbeys, 
preserved  in  the  British  Museum  (No.  4814,  Plut.  cix.  G. 
p,  2) J  states  that  Bonamargy,  in  the  Reuta,  was  founded  in 
1500  by  Roory  M'Quillin,  Lord  of  the  Reute.  The  situa- 
tion of  this  abbey  is  indicated  by  its  name,  bun  no  TTIoipge, 
which,  as  Mr.  O'Donovan  informs  us,  signifies  the  foot,  or 
mouth,  of  the  river  Margy,  now  called  usually  the  Carey 
river,  from  its  being  situated  in  the  barony  of  that  name, 
anciently  Caichpi^be,  and  latinized  Cathrigia,  by  Colgan. 

The  Rev.  William  Reeves,  in  his  Ecclesiastical  History 
of  Down,  Connor,  and  Dromore  (Appendix,  p.  285),  statei 
that  '*  in  Ardagh,  a  townland  in  the  parish  of  Ramoan,  and 
barony  of  Carey,  there  is  a  spot  called  the  Friary,  whither,  \l 
is  reported  that  the  brethren  of  Bonamargy  retired  upon  the 
dissolution  of  that  house."  He  further  inforroe<l  Mr,  Sniitb 
that  some  stunted  cherry  trees  there  still  mark  thesite  oftbdf 
abode,  and  that  the  tradition  of  their  residence  is  distinct  in 
that  neighbourhood.  By  them  it  seems  probable  this  mana- 
script  was  preserved. 

It  appears  to  be  an  amplification  of  the  scriptural  narra- 
tive of  the  life  of  our  Lord  Jesus  Christ.  Some  curious  le- 
gends and  traditions  are  interwoven,  such  asanaccount  of  th« 
origin  and  growth  of  the  tree  from  which  the  cross  was  made, 
the  recovery  of  his  sight  by  the  soldier  who  pierced  our  LordTf 
side,  and  some  other  passages. 

That  there  was  no  intention  of  imposing  this  narrative  an 
the  readers  or  hearers  of  it  as  the  genuine  Scriptures  of  the 
Gospel,  is  clear  from  the  reference  to  the  latter  at  pag^  ^v 
column  2,  where  it  is  said  : 
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**  Furthermoro  he  comaunded  hem  to  kepe  wel  hise  cam- 
aundt'ineiitys  yn  *il!t?  thyngi»,  and  nayde  to  hem,  git  ye  lovith 
me  kepith  my  comaunderaentis.  And  moo  other  tbyngis  he 
sayde  to  hem  thereof,  as  it  foleweth  yn  the  text." 

And  again,  at  pag^e  15,  column  2,  where  it  is  said  of  oyr 
Lord: 

m  "  He  was  nevere  ydell,  but  spak  and  taugt  helpfull 
thyngis  for  us,  for  he  sayde  sevene  wordys"  (while  on  the  cross) 

^  **  which  we  fynde  yn  the  gospelL" 

f  At  page  26,  column  2,  after  stating  that  our  Lord  appeared 
to  his  disciples  and  others  fourteen  times  after  his  resurrection » 
it  is  added  : 

**  Neverthelates  ye  shull  understonde  that  yn  the  gospel 
buth  but  X.  apperynges.     For  that  he  apperede  to  his  moder 

K  ys  not  yn  the  gospel,  nevere  thelates  yn  the  legcnde  it  is  y  sey 
of  the  resurreccioun  yn  diverse  places.  And  that  he  apperede 
to  Joseph  of  Arimathie,  it  is  y  radde  yn  the  passion  of  Ni- 
chodemus.  And  that  he  apperede  to  James,  the  same  apostle 
bym  silf  dyde  write  to  the  Corynthyos,  and  Jerom  tellith  it 
also. 

**  Of  the  apperynge  to  %"  (five  hundred)  "  brethren  the 
apostle  writeth  there  of.     And  all  the  other  apperynges  buth 

Py  wrete  yn  the  Gospel.  And  furthermore  thou  mast  well 
bethynke,  and  sooth  it  is  that  oure  blyssid  lord  oftetyrae  visited 
his  moder,  and  hise  disciples,  and  Mawdeleyne,  comfortynge 
hein,  whiche  were  feruentliche  sory  of  his  passioun.  And 
that  felyd  weel  Seynt  Austyn  seyengc  of  the  tymo  aftre  his 

■  resurreccioun.'* 
Other  references  to  commentaries  and  sermons  of  Saint 
Austin  (or  Augustin)  occur  at  page  4^  column  2,  and  page  28, 
column  2,  where  the  writings  of  Saint  Gregory  are  also  re* 
ferred  to. 

This  manuscript  may  have  been  used  a^  a  lectionary  in 
the  abbey  of  Bonamargy ;  but  it  would  not  appear  that  the 
words  **  hora  vcspcrarum,"  and  *•  hora  complelorium/'  vtUtoh 
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occur  in  red  letters  at  })ages  17  and  18,  are  intended  to  indi- 
cate the  portions  to  be  read  at  those  hours.  They  rather  sijein 
to  have  reference  to  the  passages  in  the  narrative  which  they 
follow,  the  first  occurring  after  the  death  of  our  Lord,  where 
it  is  »aid,  **  and  it  neyzed  faste  toward  eve  ;^  and  the  other 
where  it  is  related,  as  night  came  on,  his  body  was  taken  down 
from  the  cross. 

With  the  exception  of  the  first  page,  where  the  writJOf^ 
has  been  partially  obliterated  by  damp,  the  manuscript  isiot 
perteet  condition,  and  must  be  regarded  as  a  most  interest- 
ing specimen  of  the  grammatical  construction  and  spelling  of 
the  language  at  the  time  it  was  written,  as  well  as  of  the  pic- 
torial and  caligraphic  skill  of  a  monastic  scribe. 


Mr.  M.  Donovan  read  a  paper  on  the  Identity  of  Malic 
and  Sorbic  Acids. 

•*  Previously  to  my  entering  on  the  ultimate  object  of  the 
present  communication,  I  hope  to  be  excused  for  making  some 
observations  on  the  discovery  of  the  sorbic  acid  which  1  made 
many  years  since.  In  asserting  my  claim,  and  soliciting  the 
attention  of  the  Academy  to  that  discovery,  which  has  not 
been  justly  dealt  with,  I  hope  I  shall  not  be  deemed  guilty  of 
egotism  altogether  inexcusable.  The  rewards  of  the  chemist 
are  few;  none  but  persons  engaged  in  his  pursuits  can  appnc* 
ciate  his  toils  and  his  disappointments.  The  least  that  can  b« 
accorded  to  him  is  the  acknowledgment  of  his  labours;  for  ia 
the  same  proportion  that  we  respect  the  opirdon  of  the  world 
we  value  its  approbation, 

<*  In  the  year  1785,  the  illustrious  Scheele,  having  mtdtft 
chemical  examination  of  the  juices  of  several  fruits,  announcrf 
the  existence  of  a  new  and  peculiar  acid  iu  goose berrief. 
Obtaining  it  afterwards  in  greater  abundance  from  apples  h« 
named  it  malic  acid,  and  published  an  account  of  ita  pro- 
perties,  of  many  of  its  com bi tuitions,  and  of  h%  prep^iratioti. 
Amongst  other  fruits,  lie  found  this  acid  in  the  berries  of  tJte 
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Sorbus  aucnparia^  ox,  as  it  is  commonly  called  in  Ireland,  the 
moutitain-asb  tree.  He  also  stated  that  roalic  acid  can  be 
formed  arlificially  by  the  action  of  nitric  acid  on  sugar  in  a 
certain  ratio. 

**  In  this  state  Scheele's  discovery  remained  for  thirty 
years,  viz.,  until  1815  ;  and  about  that  period  I  made  e.'cpe- 
riments  on  the  juice  of  the  berries  of  the  Sorbus  aucu}taria. 
In  the  course  of  this  investigation)  so  many  facts  presented 
themselves,  \vhich  disagreed  with  the  statements  of  Scheele, 
that  1  began  to  doubt  the  existence  of  malic  acid  in  these 
berries;  and  at  length  came  to  the  conclusion  that  the  acid 
contained  in  them  is  essentially  different*  I  contrived  a  pro- 
cess for  preparing  the  new  acid,  which,  from  its  source,  I 
named  sorbic,  and  formed  many  combinations  with  it  which 
differed  altogether  in  their  properties  from  the  analagous  com* 
pounds  prepared  with  Scheele's  malic  acid* 

*'  I  found  that  the  same  acid  is  contained  in  apples  and  some 
other  fruits ;  and  as  in  all  these  Scheele  had  ascertained  the 
presence  of  malic  acid»  I  inferred  that  two  acids  exist  in  these 
fruits,  the  sorbic  being  a  distinct  and  peculiar  one  which  had 
escaped  his  observation.  1  was  strengthened  in  this  conviction 
by  finding  that  the  multc  acid,  furnished  by  the  plant  Sctn~ 
pervivum  iectorum  or  houseleek,  which  Vauquelin  proved  to 
contain  malate  of  lime,  evinced^  when  combined  with  bases^ 
habitudes  quite  different  from  those  of  the  new  acid*  My  con- 
elusion  was  still  furtlier  confirmed  by  observing  that  the  acid 
produced  by  the  action  of  nitric  acid  on  sugar,  which  Scheele 
pronounced  to  be  malic,  could  not  by  any  means  be  made  to 
furnish  combinations  similar  to  those  of  sorbic  acid;  that  it 
was  in  fact  totally  different!  as  has  since  been  proved  by  the 
researches  of  chemist!^.  I  therefore  presented  to  the  Royal 
Society  of  London  a  paper  ^  On  the  Nature  and  Combinations 
of  a  newly  discovered  Vegetable  Acid/  &c.t  which  was  pub* 
Ushed  in  the  Philosopbicui  Transactions  for  161^:  the  sorbic 
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acid  was  admitted  into  the  list  of  vegetable  acids  in  aJl  systems 
of  chemistry  published  at  that  period, 

**  In  two  years  after  (1817)  M.  Braconnot,  a  celebrated 
continental  chemist,  read  a  paper  in  the  Royal  Society  of 
Nancy,  onsorbic  acid,  which  was  published  in  the  Annalesde 
Chimie  et  de  Physique  {vol.  vi.  p.  239).  In  this  communica- 
tion he  expressed  his  opinion  that  sorbic  acid  is  different  from 
malic  and  all  others.  He  gave  an  economical  process  for  pre* 
paring  it)  and  described  many  of  it*^  combinations  and  their 
constitution. 

*'  In  the  same  year  M.  Vauquelin  published  experiments 
on  this  subject,  in  the  same  volume  of  the  Annates  de  Cbtnue 
et  de  Physique  (p.  337)*  He,  as  well  as  Braeonnot,  admitted 
the  sorbic  acid  to  be  a  new  and  peculiar  one ;  and  declared,  as 
the  result  of  his  inquiries,  that  malic  acid,  so  far  from  being 
the  only  and  proper  acid  of  the  berry  of  the  Sorhu^  aucuptaria^ 
as  Scheele  had  supposed,  is  not  present  in  that  fruit,  he  having 
found  in  it  no  other  than  the  sorbic.  He  adopted  the  proceii 
given  by  me  for  preparing  sorbic  acid  ;  described  some  of  ita 
properties  and  combinations,  along  with  their  analysis* 

**  Braconnot,  who  at  first  admitted  the  sorbic  to  be  a  new 
acid,  had,  meanwhile,  continued  his  investigations,  and  in  1818 
announced  some  new  facts  which  had  caused  him  to  modify  hit 
opinions.  His  paper  was  read  in  the  Royal  Academy  of  Sci- 
ences, and  published  in  the  eighth  volume  of  the  Aonales  d« 
Chimie  et  de  Physique  (p.  149).  In  this  paper  he  described! 
vegetable  proximate  principle,  detected  by  him  in  the  juice  of 
the  houseleek  plant,  which  he  conceived  to  hold  a  middle  place 
between  gum  and  sugar,  and  which  possesses  so  powerful  vm  in- 
fluence in  masking  the  combinations  formed  by  sorbic  acid  that 
a  sorbate  of  lead  containing  a  very  small  quantity  of  it  refused 
to  crystallize.  He  adds :  *  I  believe  I  may  conclude  from  my 
experiments  that  the  malic  acid  of  Scheele  is  composed  of  st 
least  two  substances,  vijE<>  sorbic  acid,  and  tliis  abundant  mucous 
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matter,  whicL  is  not  always  of  the  same  nature.  It  remains 
to  examine,  with  more  care  than  has  hitherto  been  done,  the 
numerous  variety  of  impure  acids  which  have  been  comprised 
in  a  great  number  of  analyses,  under  the  name  of  malic  acid  ; 
it  U  probable  that  we  will  find  in  them  sorbic  acid,  and  perhaps 
some  olker  new  acids  masked  by  this  mucous  principle,  1  am  at 
present  satisfied  in  the  conviction  of  the  complex  nature  of  the 
maHc  acid  obtained  from  the  principal  substances  in  which  it 
is  indicated)  as  apples,  house  ieek,  sorb  us  berries,  and  grapes/ 
Elsewhere  (p.  150)  he  says  that  the  malic  acid  of  Scheele  con- 
tains abundant  foreign  matter,  '  which  completely  masks  all  its 
properties/  From  this  extract  we  may  infer  it  to  be  the  opi- 
nion of  Braconnot  that  sorbic  acid  is  a  different  substance  from 
the  malic  acid  of  Scheele,  and  that  the  latter  should  not  be 
considered  as  a  distinct  acid,  inasmuch  as  it  is  a  compound  of 
tn  acid  with  a  large  quantity  of  another  vegetable  proximate 
principle ;  and  we  know  that  both  are  combined  by  %o  power* 
ful  an  affinity  that  difficult  processes  are  necessary  for  their 
separation. 

♦*  In  my  paper,  published  in  the  Philosophical  Transac- 
tioDB,  I  laid  claim  to  the  discovery  of  a  new  vegetable  acid, 
possessing  properties  and  forming  combinations  quite  different 
from  those  of  Scheele*s  acid.  That  1  established  my  claim  was 
not  disputed,  cither  professedly  or  incidentally  by  the  subse- 
quent researches  of  Braconnot  or  Vauquelin.  The  difference 
between  Scbeele's  acid  and  mine  is  so  great  that  each  was 
deemed  ^i  generis  until  Braconnot's  discovery  of  the  mucous 
disguise*  Scheele  represented  his  malate  of  lead  as  a  precipi- 
tate ;  the  sorbatc  of  lead  consists  of  strikingly  beautiful  crys- 
tals: his  malate  of  potash,  malate  of  soda,  and  malate  of  am- 
monia, are  all  uncrystalUzable  and  deliquescent ;  the  sorbates 
of  these  bases  arc  all  capable  of  furnishing  crystals  which  do 
not  deliquesce  :  his  malate  of  magnesia  is  a  deliquescent  mass ; 
but  ftorbate  of  magnesia  is  a  crystallizable  salt  which  is  perma- 
nent in  the  air.     Thus  none  of  the  malates,  as  described  by 
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Scheelc,  bore  the  characters  of  the  truo  salts,  nor  did  tb€ 
itself  represent  the  true  acid ;  it  was  even  confounded  by  him 
with  that  produced  by  the  action  of  nitric  acid  on  sug^ar. 

'«  It  is  true  1  did  not  perceive  that  sorbic  acid  Is  crysiul- 
lizable,  which  is  not  to  be  wondered  at,  inasmuch  as  it  is  deli* 
quescent;  and,  even  if  crystallized,  it  would,  when  exposed, 
soon  return  to  the  syrupy  consistence  in  which  1  obtained  it 

"  Yet  the  editors  of  the  Annalcs  de  Chimie  et  de  Phys- 
que,  who  at  that  time  were  MM.  Gay-Lussac  and  Arago, 
observing  on  Braconnot*s  experiments,  give  the  following 
opinion  :  *  If  it  be  incontestable  that  malic  and  sorbic  acids  are 
identical,  justice  demands  that  we  should  retain  the  oamc  of 
malic  acid  given  by  the  illustrious  Scheele  to  the  acid  which 
he  discovered  in  apples/  This  is  very  nearly  tantamount  to 
conveying  the  opinion  that  Scheele  should  be  considered  the 
discoverer  of  sorbic  acid  ;  and  if  such  a  mode  of  reasoning  be 
legitimate,  then  he  who  first  made  wine  ought  to  be  consid«f«d 
the  discoverer  of  alcohol,  and  Noah  would  bear  away  hoDoan 
which  were  earned  by  one  who  lived  3000  years  after  him.  Ad- 
miration of  transcendant  talents  should  not  extinguish  justioc; 
the  splendour  of  Scheele's  discoveries  needs  not  the  addilioni! 
glimmer  of  a  taper.  Scheelc  attributed  to  his  masked  and  in- 
sulated acid  properties  essentially  different  from  those  of  the 
sorbic.  Without  the  aid  of  his  discovery,  I  roust  at  length 
have  arrived  at  the  knowletlge  of  the  sorbic  acid,  as  my  expo- 
riments  were  made  on  a  different  fruit ;  and  his  inquiry,  so  far 
from  aiding  mine,  tended  greatly  to  embarrass  it,  by  leading 
to  the  belief  that  the  sorbus  berries  and  other  fruits  contJUD 
another  acid  beside  that  one  which  1  obtained.  In  reality^ 
this  celebrated  chemist  failed  to  discover  the  acid  of  either 
gooseberries,  apples,  or  sorbs ;  and  as  the  motive  of  giving  ihe 
name  of  malic  acid  to  the  compound  obtained  by  htm  wit, 
that  he  procured  it  with  greater  facility  from  applet  than 
gooseberries,  the  same  motive,  if  there  were  no  other,  shooli) 
cause  it  to  be  named  sorbic  acid,  as  it  is  so  much  more  wAj 


and  abundantly  obtained  trom  sorbs,  that  no  chemist  ever  thinks 
of  preparing  it  from  any  other  source.  The  8U«;^t'Stioii  of  the 
Editors  of  the  Aonales  de  Cbimie  has  not  been  without  its 
effect.  The  authors  of  most  of  the  systems  of  chemistry  have 
retained  the  name  *  malic  acid/  and  allude  to  me  us  one  who 
had  fallen  into  error  with  regard  to  its  nature,  instead  of  repre- 
senting me  as  its  real  discoverer. 

**  The  editors  of  the  Annales  de  Chimie,  &c«,  have  made 
another  observation  which  ought  here  to  be  noticed  :  they  say: 
*  The  experiments  of  M.  Braconnot  leave  no  doubt  that  the 
acid  of  houseleek,  and  congequenlly  that  of  apples,  are  the  same 
as  that  from  sorbus  berries.*  Now,  let  us  inquire  what  these 
experiments  were.  In  Braconnot's  first  paper  he  admits  that 
sorbic  acid  is  a  new  one,  different  from  Scheele's  malic  acid  ;  he 
quotes  my  process  for  preparing  the  former,  and  analyzes  se- 
veral uf  its  compounds.  In  his  second  paper  he  recounts  a 
series  of  experiments  on  the  juice  of  houseleck,  his  object  being 
to  procure  pure  malic  acid.  But  during  these  efforts  he  disco- 
vered the  abo%T*mentioned  mucous  matter  which  possesses  the 
power  of  ma-iking  the  properties  of  the  acid  ;  and  having  found 
means  of  detecting  rt,  he  ascertained  that  the  acid  thus  purified 
agrees,  in  all  it«  properties,  with  the  sorbic  acid,  contrarily  to 
the  opinion  of  V^auquelin,  reiterated  by  me,  that  bouseleek 
contains  nothing  but  Scheele*»  malic  acid.  lie  concludes  with 
a  description  of  the  i>roperties  of  the  brown  mucous  matter. 
This  is  the  whole  substance  of  M.  Braconnot's  two  papers. 
I  do  not  perceive  bow  they  leave  no  doubt  that  the  acid  of 
hoQseleek,  for  it  was  on  that  he  experimented,  *  and  const^ 
quently  that  of  apples,*  are  the  same  as  that  from  the  sorbus 
berries*  Braconnot  described  no  experiments  on  the  acid  of 
tipples ;  his  object  was  to  show  that  the  acid  of  honsctcek  pos- 
•esses  properties  which  are  also  exhibited  by  the  acid  found  by 
me  both  in  apples  and  in  sorbus  berries,  thereby  proving  that 
iorbtc  acid  may  be  derived  from  these  three  sources,  but  by 
no  meatis  affording  any  evidence  that  applc-acid  and  sorb-acid 
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are  the  snme,  or  that  apples  contain  no  other  acid.  Vauque^ 
Hn,  it  is  true,  ineffectually  sought  Scheele^s  acid  in  sorbus 
berries;  but  neither  he  nor  Braconnot  made  trial  of  apples. 
The  question  of  identity  was  therefore  left  undecided  :  it 
Btill  possible  that  malic  acid,  such  as  Scheele described,  mighl 
exist  in  apples,  along  with  sorbic,  inasmuch  as  no  expeii merits 
have  hitherto  been  published  which  directly  disprove  bis  state- 
ments. Under  these  circumstances  of  doubt,  1  ibougbt  it 
right  to  undertake  the  inquiry ;  and  I  now  purpose  to  adduce 
facts  which  will  supply  what  was  deficient  in  our  means  of  de- 
termining the  question. 

**  When  the  juice  of  unripe  apples  is  mixed  with  solution 
of  acetate  of  lead,  a  curdy  precipitate  separates  abundantly* 
If  this  be  filtered  off,  and  boiling  water  be  allow^ed  to  run 
through  it,  the  water  as  it  passes  being  received  in  a  number 
of  vessels,  it  will  be  found  that  crystals  will  sooner  or  later 
form  in  several  of  the  first  vessels,  and  none  in  the  last :  nor 
will  any  further  affusions  of  boiling  water  on  the  pasty  mass 
remaining  on  the  filter  furnish  a  single  crystal.  In  order  to 
obtain  a  furtlier  product  of  crystals,  the  pasty  mass  must  b€ 
decomposed  by  dilute  sulphuric  acid;  the  sulphate  of  lead  is 
to  be  washed  with  much  water,  the  whole  to  be  filtered,  and 
the  clear  liquor  again  mixed  with  solution  of  acetate  of  le8d» 
which  will  cause  a  new  precipitation.  The  precipitate,  filtered 
off,  is  to  be  treated  as  before  with  boiling  water,  and  the  liquor 
received  in  different  vessels.  Crystals  will  form  in  the  fini 
vessels,  and  none  in  the  last.  The  pasty  mass  is  still  capiablt 
of  furnishing  crystals  by  a  repetition  of  these  processes.  Np 
one  before  me  had  ever  procured  these  crystals  from  apple- 
juice  ;  their  properties  had  never  been  investigated;  the  extent 
to  which,  by  repetition  of  the  foregoing  processes,  crystals 
could  be  produced,  had  never  been  ascertained;  and,  conse* 
quently,  it  was  not  known  whether  the  whole  mass  is  conrcrt- 
able  into  crystals,  or  whether  a  portion  of  it  would  remain 
uncrystatlizable,  which  might  contain  an  acid  corresponding 
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wiih  the  properties  that  Scheelehad  assigned  to  his  malic  acid. 
This  was  the  grand  qiiesuon,  and  conceiving  that,  uiilil  it  be 
determined,  the  presumed  identity  of  sorbic  and  malic  acids  is 
a  premature  and  unwarrantable  assumption,  I  undertook  the 
inquiry  in  the  following  manner : 

*'  A  quantity  of  unripe  apples,  sufficient  to  afford  four  gal- 
lons of  juice,  were  crushed  to  a  pulp,  and  subjected  to  the  ac^ 
lion  of  a  screw-press.  The  juice,  after  standing  twenty-four 
hours,  was  poured  off  the  fseces,  boiled,  and  strained.  To  this 
was  added  solution  of  acetate  of  lead  while  any  precipitation 
ensued ;  the  precipitate  was  filtered  off,  and  allowed  to  drain 
for  seTeral  days.  It  was  then  boiled,  for  five  minutes,  in  two 
gallons  of  water,  and  the  liquor  was  filtered  while  very  hot. 
The  remaining  mass  was  again  boiled  in  two  gallons  of  water, 
and  the  hot  liquor  filtered.  The  boiling  and  filtration  were 
repeated  until  both  processes  were  peiformed  in  all  sijc  times. 
In  the  first  four  waters,  crystals  appeared  after  twenty-four  or 
forty  hours ;  in  the  last  two  there  were  none.  The  matter 
which  remained  undissolved  on  the  filter,  now  incapable  of 
furnishing  crystals,  was  decomposed  by  a  slight  excess  of  very 
dilute  sulphuric  acid;  and,  every  thing  soluble  being  watched  out 
of  the  sulphate  of  lead,  all  the  washings  were  collected,  filtered, 
and  mixed  with  a  new  portion  of  solution  of  acetate  of  lead. 
The  precipitate  thus  produced  was  separated  by  the  filler,  al- 
lowed to  drain  well,  and  after  being  boiled  in  two  gallons  of 
the  water  which  had  been  used  in  the  former  processes,  the 
liquor  was  filtered.  The  pasty  mass  remaining  on  the  filter 
was  again  boiled  in  two  other  gallons  of  the  former  water, 
and  the  solution  filtered.  This  boiling  in  new  portions  of  the 
original  water,  and  filtering,  were  repeated  in  all  six  times.  In 
each  of  the  first  four  waters,  after  forty  hours,  beautiful  white 
crystals  were  formed ;  but  little  in  the  fifth,  and  none  in  the 
sixth.  These  processes  of  decomposition  by  sulphuric  acid, 
recomposiiion  by  acetate  of  lead,  boiling  in  divided  waters,  fil- 
tering, and  crystallizing  were  repeated  until  the  original  preci- 
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pitate  from  the  apj>le-juice,  l»y  acetate  of  lead,  was  reduced  to 
a  mere  trifle ;  new  water  having  been,  in  all  cases,  added  to 
compensate  the  loss  by  evaporation.  As  it  is  my  intention  to 
resume  the  subject  hereafter,  it  is  not  necessary,  in  this  place, 
to  assign  a  reason  for  the  several  decompositions  of  the  preci- 
pitate with  sulphuric  acid,  and  its  recomposition  with  acetate 
of  lead :  it  is  enough  to  say  that,  without  these  processes,  the 
mass  cannot  be  converted  into  crystals, 

"  Thus  the  whole  of  the  original  precipitate  was  dissolved 
in  water;  almost  the  whole  of  it  crystallized,  but  a  small  por- 
tion remained  in  solution.  The  mother-waters  were  therefore 
evaporated  down  to  one-sixth,  and  set  by  to  cool ;  a  dark* 
coloured  precipitate,  mlsed  with  irregular  crystals,  was  depo- 
sited, which,  by  other  processes,  was  made  to  furnish  crystals 
like  the  former.  Further  evaporation  and  similar  treatment 
afforded  a  little  more  crystallized  matter*  In  short,  the  whole 
of  the  original  precipitate  from  apple-juice  and  acetate  of  lead 
was  converted  into  crystals,  except  a  very  small  portion  which 
appeared  to  be  neutral  vegetable  matter^  mixed  with  earthy 
salts  from  the  water  evaporated, 

*'  The  crystals  were  sorbate  of  lead ;  mere  inspection  by 
an  eye  familiarized  to  their  striking  appearance  was  sufficient 
to  determine  their  nature.  But»  to  put  the  matter  beyond 
doubt,  I  decomposed  the  whole  crop  first  by  means  of  an  insuf- 
ficient quantity  of  sulphuric  acid,  and  lastly  by  an  excess  of 
sulphuretted  hydrogen.  The  acid  thus  insulated  proved  by  ill 
habitudes  with  lime,  potash,  soda,  and  magnesia,  to  be  sorbie 
acid  ;  and  in  this  manner  the  whole  qftkc  acid  which  exists  la 
apples  was  demonstrated  to  be  the  same  as  that  which  imparts 
acidity  to  the  berries  of  the  Sorlms  aucupariay  a  position  which 
had  been  only  previously  assumed. 

**  To  conclude:  the  objects  o(  the  foregoing  statements 
have  been,  1st,  to  estiiblish  my  claim  to  the  discovery  of  sorbie 
acid ;  2nd,  to  show  that  Schcele^s  so-named  malic  acid,  which 
has  been  confounded  with  the  sorbie,  was  not  an  acid  sui  $pe- 


nerii,  but  a  compound  altogether  different  in  its  nulure  and 
properties;  3rd,  to  prove  that  the  supposed  identity  of  sorbic 
acid  with  Scheele*s  acid  of  apples  was  assumed  on  insufficient 
grounds^ ;  and  4th)  now,  for  the  first  time,  to  supply  the  hitherto 
deficient  evidence  that  the  acid  of  apples  is  the  same  as  that 
of  sorbus  berries,  neither  containing  any  other  acid  than  the 
sorbic," 

Rev.  Charles  Graves  communicated  some  notes  made  by 
himself  and  Mr.  Charles  M*Donnel!  respecting  the  existence 
of  various  manuscripts  in  Ireland  in  the  early  part  of  the 
seventeenth  century. 
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Rev.  Dr.  Todd  presented  rubbings  from  the  monumental 
stones  in  the  churchyard  of  the  abbey  of  Dungiven,  Co. 
Derry. 

^^^  April  22ni>,  tftSO. 

B^TIie  REV  HUMPHREY  LLOYD,  D.  D.,   President, 

H  in  the  Chair. 

^  The  Secretary  read  the  following  second  Report  relative 
to  the  establishment  of  a  system  of  meteorological  and  tidal 
observations  in  Ireland  : 

"In  presenting  to  the  Academy  their  Second  Report  relative  to  the 
establUhmeut  of  a  system  of  Meteorological  and  Tidal  ObscrvntioDi 
in  Ireland,  your  Council  desire  to  state  that  they  have  gi%*en  tltcir 
esniest  and  attAfUtive  consideration  to  the  detaiU  of  the  proposed 
mesfiire,  and  especially  to  the  plan  of  obserx'ation  required.  Before 
entering  upon  the  latter,  it  will  be  necessary  to  advert  briefly  to 
the  nature  of  the  fpicitions  vrliose  solution  is  sought  In  Meleoro* 
lotrv  tho  follovving  are  the  principal: 

The  distribution  of  temperature,  humidity,  and  rain,  as  af* 
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fected  bj  geographical  position  and  by  local  circumstances;  and  the 
other  phenomena  of  climate. 

*'2.  The  eS'ect  of  season  (combined  with  the  inHuences  alretdjp 
referred  to)  upon  the  distribution  of  temperature,  and  the  vmrying 
position  of  the  isothermal  lines /rom  month  to  month* 

"  3^  The  nan-periodic  variations  of  pressure,  temperature,  and 
humidity,  and  their  connexion  with  the  course  and  direction  of  the 
aerial  currents. 

"4.  The  phenomena  and  laws  of  atormsi  whether  revolving  or 
otherwise. 

*'5.  The  periodical  winds  prevailing  during  certain  seasons,  sad 
their  modificatLons  from  geographical  position  or  local  causes. 

"6.  The  course  and  rate  of  progress  of  atmospheric  waves. 

**The  chief  conditions  for  the  solution  of  these  questions  are, 
that  the  observations  should  be  taken  at  equal  iniervaU  ot  Xmt^ 
at  a  sufHcient  number  of  well-selected  stations,  and  that  the  tinm 
should  be  chosen  in  such  a  manner  as  to  furnish  the  daiiy  fneams  of 
the  elements  sought.  But  it  has  been  shown  that  an^  tn>c  obser* 
vations  in  the  day,  taken  at  equal  intervals,  are  sufficient  to  eltmi* 
Date  the  diurnal  variation,  and  to  give  the  daily  m^ns  of  all  the 
meteorological  elements,  excepting  the  atmospheric  pressure ;  and,  as 
the  diurnal  variation  of  the  pressure  is  very  small  in  these  latitudes, 
^much  smaller  than  the  irregular  fluctuations  of  the  same  element, 
the  objects  for  which  the  present  system  is  instituted  will  be  best 
attained,  by  taking  two  observations  in  the  dayi  at 
hours. 

*'  The  best  pair  of  homonymous  hours,  all  circumstacof^  consi- 
dered, is  9  A.  M.  and  9  p,  m.,  mean  time  of  the  place  of  obsemliof); 
and  these  are  accordingly  proposed  as  the  fixed  hours  of  obsenrs* 
tion  for  those  who  co-operate  in  the  present  system.  In  order  to 
elucidate  more  fully  some  of  the  questions  above  noticed^  and  m 
particular  that  which  relates  to  the  movements  of  atmospheric 
waves,  it  is  proposed  also,  tliat  hourly  oUervatiant  should  be 
made  at  all  the  stations  for  twenty- four  hours,  four  times  in  the 
year,  namely,  at  the  equinoxes  and  solstices.  Occasional  hoMiXf 
observations  will  likewise  be  made  under  special  circumstances. 

**  As  respects  the  second  head  of  inquiry, — namely,  thephenomcis 
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and  laws  of  the  Tides  on  the  coasU  of  Ireland^ — the  more  important 
questions  that  present  tkemselves,  as  demanding  further  investiga- 
tion, are  the  following : 

"  1 .  The  law  of  the  diurnal  tide,  referred  to  the  actions  of  the 
two  luminaries,  and  the  separation  of  the  effects  due  to  each. 

"2.  The  apparent  anomalies  in  the  progress  of  the  diurnal  tide- 
wave,  and  the  variations  of  ita  range. 

"3.  The  phenomena  connected  with  the  progress  of  the  semi- 
diumal  tide-wave  in  the  Irish  Channel,  and  its  supposed  inversion, 

**  4.  The  proof  from  observation  of  the  existence  of  a  teriiO" 
diurnal  tide,  as  indicated  by  theory. 

■  *'5.  The  apparent  difference  in  the  heights  of  mean  water,  on  the 
north  and  south  coasts  of  the  Island,  as  well  as  in  large  and  small 
tides. 

"Owing  to  the  complexity  in  the  law  of  the  rise  and  fait  of  the 
tide,  and  its  variations  at  different  places,  the  system  of  observation 
required  in  the  solution  of  these  questions  is  necessarily  an  elabo- 
rate one.     The  whole  course  of  the  tide  must  be  followed,  by  ob- 
servations at  short  intervals ;  but,  as  so  great  an  amoujit  of  labour 
could  not  be  expected  continuously,  it  is  proposed  that  the  four 
principal  tides  tn  each  lunation  only  (the  two  spring  and  two  neap 
tides)  shall  be  observed  in  this  manner, — the  observations  being 
continued  at  intervals  of  a  quarter  of  an  hour  for  twelve  hours.     In 
addition  to  these  weekly  observations,  daily  observations  of  the 
greatest  and  least  heights  of  the  tide  (without  reference  to  time)  will 
I      be  obtained  by  the  help  of  a  self-registering  apparatus. 
B        "  Your  Council  have  prepared  a  body  of  instructions,  based  upOQ 
^Btbff  foregoing  principles,  in  which  the  rules  as  to  the  times,  and  alt 
^tiiie  otber  details  of  the  method  of  observation,  are  fully  explained. 
H        "The  instruments  required  at  each  station  for  these  investigations 
are,  a  barometer,  a  pair  of  ordinary  thermometers  (dry  and  wet 
bulb),  a  pair  of  self-registering  thermometers,  a  wind  vane,  Lind*i 
UMmometer,  and  a  rain-gauge.  In  addition  to  these,  a  self-register* 
tag  tide^auge  will  be  required  at  the  tidal  stations,  and  a  ther- 
mometer adapted  to  the   observation    of  the  temperature  of  the 
teft.  The  details  connected  with  the  form  and  construction  of  these 
iiMlrumenta  have  been  fully  considered  by  the  Committee  of  Science; 
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lin3  it  is  proposed  that  they  shall  be  as  simple  and  i>  ^ive  »» 

consistent  with  accuracy.  An  estimate  for  the  mett'i  ^  J  inslni- 
ments,  furnished  by  Mr,  Yeates,  has  been  submitted  to  your  Council 
and  approved  of,  from  which  it  appears  that  the  cost  of  a  complete 
set  will  not  exceed  £10, 

♦*  Your  Council  have  the  gratification  of  stating,  that  the  applica- 
tion to  the  Lords  of  the  Treasury,  requesting  that  they  would  direct 
the  required  observations  to  be  made  by  the  otficers  of  the  Coast- 
guardf  at  certain  stations  round  the  coasts  of  Ireland,  has  been 
promptly  acceded  to ;  and  that  a  communication  haa  been  opened 
with  the  Comptroller-General  of  the  Coast-guard  on  the  subject. 
Orders  have,  in  consequence,  been  issued  by  the  Comptroller 
General  to  the  officers  in  command  of  the  several  districts,  direct* 
ing  that  the  views  of  the  Council  be  fully  carried  out. 

"The Coast-guard  stations^  selected  by  the  Committee  of  Science, 
and  approved  of  by  the  Council,  are  the  following  *  Ktnggtoini, 
Courtown,  Dunmore,  Castletownsend^Valentia,  Kilrush,  Old  Hetd, 
Mullaghmore,  Buncrana,  Ballycastle,  Donaghadee,  and  Ardglait. 
It  may  be  necessary  to  observe,  that  the  offer  of  the  Academy 
to  supply  instruments  has  reference  to  these  stations  only.  All 
other  parties  co-operating  will  be  expected  to  procure  their  own  «*• 
struments,  if  they  do  not  already  possess  them ;  but  the  Co<ui>dl 
will  gladly  give  any  assistance  which  may  be  required,  dthtf  ia 
directing  the  choice  of  the  instruments,  or  in  verifying  and  cod* 
paring  them  when  obtained. 

**  Promises  of  co-operation  have  been  received  from  the  Boftrd  of 
Trinity  College,  from  the  Warden  and  Fellows  of  llie  College  of  ^ 
Colmnba,  and  from  the  Board  of  Works  ]  as  also  from  tJie  Earl  of 
Rosse,  Dr.  KobinsoQ,  and  Mr.  Cooper.  From  the  otlier  [Mfties 
applied  to  no  official  replies  have  been  as  yet  received, 

"  Your  Council  have  reason  to  believe  tliat  there  are,  moroovtr, 
many  private  individuals  in  Ireland  who  are  alrendy  engagrd  in 
making  Meteorological  Observations,  and  others  who  would  miM* 
in  them,  provided  that  a  definite  object  of  inquiry  were  set  bdeiv 
them,  and  that  they  had  the  stuuulus  which  associatioci  itnpnrti  w 
those  who  are  united  in  a  common  pursuit.  They  have,  accord* 
ingly,  addressed  a  circular  letter  to  such  [Hrrvons,  inviting  tiirir 
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co-operation ;  and  to  this  letter  has  been   appendeil  a  statement, 
telting  forth  the  objects  of  the  proposed  organization. 

**  Your  Council  have  only  to  add  their  expectation,  that  the  pre- 
liroinary  arrangements  will  be  completed  in  two  months  from  the 
present  time,  and  that  the  regular  aeries  of  observations  may  be 
commenced  on  the  1st  of  Julv.^' 


The  President  communicated  some  notes  on  the  fitorm 
which  visited  Dublin  on  the  18th  April  last. 

*'  Having  watched  attentively  the  progress  of  the  late  storm 
from  a  favourable  position,  and  collected  some  facts  relative  to 
it  firom  the  records  of  the  Observatory,  and  from  other  sources, 
I  avail  myself  of  the  present  opportunity  to  lay  them  before 
the  Academy.  The  phenomena  were  of  a  nature  so  unusual 
(I  may  say  unexampled)  in  these  climates,  that  it  is  desirable 
that  some  notice  of  them,  however  imperfect,  should  be  placed 
on  record  ;  and  the  present  summary  of  facts  is  offered,  chiefly 
in  the  hope  that  it  may  serve  as  a  nucleus  to  a  more  complete 
one.  1  shall  limit  myself,  mainly,  to  those  which  bare  an 
immediate  scientific  bearing. 

"  The  morning  of  the  I8th  was  Bnein  Dublin,  with  bright 
sunshine,  light  cirrous  clouds  being  scattered  loosely  over  the 
sky ;  at  ten  o'clock  these  became  diffused,  and  the  sky  was 
evenly,  but  lightly  overcast. 

*' From  the  tracings  of  the  self-registering  anemometer, 
erected  in  Trinity  College,  it  appears  that  on  the  17th,  and 
during  the  morning  of  the  18th,  the  wind  blew  gently  from 
the  south-west.  Towards  noon,  on  the  latter  day,  it  gradually 
veered  to  the  south,  and  continued  at  that  point  until  the  ar- 
rival  of  the  storm.  This  veering  of  the  wind,  however,  ap« 
pears  to  have  been  confined  to  the  lower  current;  the;  direction 
of  ibe  upper  current,  as  estimated  by  the  motion  of  the  clouds, 
appeared  to  be  nearly  south-west. 

*^  The  first  indications  of  the  approach  of  the  storm  were 
^beerved  soon  after  three  o^cloek*     Massive  tumuli  were  seen 
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in  the  western  and  south-western  portion  of  the  horizon. 
These  became  denser  as  they  approached,  until  they  formed 
a  mass  of  an  ash-grey  colour^  projected  on  a  sky  of  a  paler 
tint,  while  the  rugged  outliers  from  the  mass,  of  the  peculiar 
form  which  indicates  a  high  degree  of  electrical  tension,  showed 
plainly  that  a  storm  was  approaching.  About  half- past  three 
o'clock  it  burst  forth.  The  flashes  of  lightning  (generally 
forked)  succeeded  one  another  with  rapidity,  and  at  length 
the  roar  of  the  thunder  seemed  continuous.  Some  persons  who 
observed  the  phenomena  from  a  distance  were  able  to  distin- 
guish the  two  strata  of  oppositely  electrical  clouds,  and  to  tee 
the  electrical  discharges  passing  between  them. 

**  Hitherto  the  wind  was  light,  and  there  was  that  peculiar 
closeness  in  the  air  which  is  the  result  of  high  temperature  and 
excessive  humidity.  Shortly  before  four  o'clock  the  rain  com* 
menced ;  this  was  followed  almost  immediately  by  discharges 
of  hail,  and  at  four,  p.  m*,  the  terrific  tornado,  which  was  the 
grand  and  peculiar  feature  of  this  storm,  reached  us. 

♦*  This  gale,  which  appears  to  have  been  a  true  whirlwind, 
first  sprung  up  from  the  south-east,  driving  the  hail  before  it 
impetuously.  It  then  suddenly,  and  apparently  in  an  instant, 
shifted  to  the  point  of  the  compass  diametrically  opposite,  and 
blew  with  increased  violence  from  the  north-west.  The  noise 
about  this  time  of  the  shifting  of  the  wind  was  terrific*  anil 
arose  (as  is  conjectured  respecting  similar  tropical  phenotaeiia) 
from  the  confused  conBIct  of  hail  in  the  air  The  size  of  the 
hailstones,  as  well  as  the  vehemence  of  the  gale,  appeared  to 
be  greater  during  the  second  phase  of  the  storm  than  the  first. 
These  masses,  many  of  which  were  as  large  as  a  pigeon*8  egg, 
were  formed  of  a  nucleus  of  snow  or  sleet,  surroun<ie<l  by 
transparent  ice,  and  this  again  was  succeeded  by  an  opaqiM 
white  layer,  followed  by  a  second  coating  of  ice.  In  aome  of 
them  I  counted  five  alternations. 

**  in  less  than  ten  minutes  the  tornado  had  passed.  The 
wind  returned  to  a  gentle  breeze  from  the  soutb-westp  the 
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clouds  dispersed,  and  the  weather  became  beautiful.  All  tbe 
phenomenu, — the  direction  of  the  gale  perpendicular  to  that 
in  which  the  storm-cloud  was  advancing,  and  the  sudden  re- 
versal of  that  direction, — seem  to  prove  that  it  was  a  tor- 
nado, whose  centre  passed  directly  over  the  place  of  observa- 
tion. U  is  evident,  on  comparing  the  direction  of  the  wind 
when  the  whir!  first  reached  tlds  part  of  the  town,  with  that 
of  the  progressive  motion  of  the  vortex  itself,  that  its  rotatory 
motion  was  retrograde^  or  in  an  opposite  direction  to  that  of 
the  hands  of  a  watch  with  its  face  upward.  It  is  deserving  of 
notice  also,  that  in  the  northern  hemisphere  this  is  the  inva* 
riable  direction  of  the  cjfclones^  or  great  revolving  storms,  to 
which  the  attention  of  meteorologists  has  been  directed  by 
Colonel  Heid  and  Mr.  Redfield.  The  late  storm  was,  how- 
ever, difierent  from  a  cyclone,  both  in  the  dimensions  of  the 
vortex  and  in  the  causes  from  which  it  originated.  The  hori- 
contal  section  of  the  cyclone  where  it  meets  the  earth  is  often 
500  miles  in  diameter;  and  the  vortex  is  supposed  to  be  the 
effect  of  two  crossing  currents  of  air,  which  generate  a  move* 
nient  of  rotation.  In  the  tornado  (to  which  species  the  late 
Btorm  belonged)  the  vortex  is  of  much  smaller  dimensions, 
and  is  pro<luced  by  rapidly  ascending  currents  of  air,  caused 
by  the  heating  of  a  limited  portion  of  the  earth's  surface  under 
the  action  of  the  sun's  rays.  In  the  temperate  zones,  accord- 
ingly, it  IS  never  produced  in  winter. 

*^  The  evidence  relating  to  the  direction  of  the  gale,  and 
ita  changes,  as  it  passed  over  the  College  Park,  is  very  com- 
plete and  satisfactory.  In  the  park,  and  garden  adjoining, 
nineteen  trees  were  rooted  up  and  prostrated ;  eleven  of  them 
being  trees  of  large  size.  Of  these  ten  have  fallen  from  the 
•outb-eastt  or  under  the  action  of  the  first  half  of  the  gale, 
and  nine  from  the  north-west.  Their  bearings  have  been  ac- 
curately taken;  and  the  general  result  is,  that  the  mean  direc- 
tion of  the  south-east  gale,  as  indicated  by  that  of  the  trees, 
i»  S.  56^  E.,  and  that  of  the  north-west  gale  N,  53<*  W. 


1  believe  that  these  results  are  even  more  acctiraie  t 
those  furnished  by  the  anemometer;  and  they  prove  that  in 
this  locality  the  direction  of  the  wind  was  exactly  reirersed, 
and,  therefore,  that  the  centre  of  the  vortex  passed  over  the 
College. 

*'  A  remarkable  circumstance  connected  with  the  direcdon 
of  the  fallen  trees  is  their  great  uniformity,  the  individnal  di- 
rections seldom  differing  more  than  10°  from  the  mean.  This 
is  an  indirect  evidence  of  the  great  violence  of  the  gale;  antl 
it  proves,  moreover,  that  the  transition  from  the  south-«astto 
the  north-west  wind  was  immediate.  There  Is  greater  regu- 
larity in  the  direction  of  the  trees  fallen  from  the  north-west 
than  in  those  which  have  been  blown  down  from  the  opposite 
quarter.  This  may  have  arisen  partly  from  the  greater  vii>» 
lence  of  the  gale  in  the  former  direction ;  hut  it  is  partly  also 
due  to  the  circumstance  that  the  trees  which  fell  from  the 
north-west  are  generally  larger  and  in  a  less  inclosed  portion 
of  the  ground.  It  may  be  mentioned  also,  that  the  trees  which 
fell  from  the  uortU-west  generally  lie  to  the  southward  of  the 
others  ;  there  are,  however,  two  large  trees  in  the  gardes 
lying  side  by  side,  but  iti  directions  diametrically  opposmL 

''It  has  been  stated  that  in  the  College  Park  the  slilfting 
of  the  wind  amounted  to  180°  ;  and  it  has  been  inferred  thai 
the  centre  of  the  vortex  passed  over  that  spot.  From  wbai 
has  been  said  as  to  the  nature  of  the  puenomenon^  it  will  fol- 
low that  in  other  localities,  over  which  the  vortex  did  not  piB 
centrally,  the  wind  must  have  shifted  through  different 
of  the  compass,  and  through  angles  smaller  in  proportion' 
their  distances  from  the  centre.  Thus,  on  the  southern  aide 
of  the  line  described  by  the  centre  of  the  vortex,  tJie  c 
of  the  wind  should  be  from  souih  to  west,  and  on  the  tiorthm 
side  of  the  same  line  from  cast  to  iwrth.  We  are  not  yet  in 
possession  of  facts  which  bear  upon  this  point ;  but  from  ihe 
limited  dimensions  of  the  vortex,  and  the  eoQBec|Uent  smallnett 
of  the  distance  necessary  to  produce  such  a  variatSoni  it  it 
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probable  that  e\ridence  beariog  upon  it  may  be  obtained.  I 
shuU  only  observe  that,  in  seeking  and  comparing  such  evi- 
dence^  care  roust  be  taken  not  to  confound  eddies  arising  from 
local  obstructions  with  the  general  direction  of  the  current. 

•*  The  hours  of  observation  at  the  Magnetical  Observatory 
are  7  a.m.,  10,  I  p.m.,  4,  7,  10.  The  observations  of  the 
barometer,  and  of  the  dry  and  wet  thermometers,  made  at  these 
hours  on  the  day  of  the  storm,  are  the  following  : — 


Hoar. 

Bftronetef. 
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7 
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49.6 

» 


The  fall  of  rain  and  melted  bail  in  Trinity  College  during  the 
storm  amounted  to  0-596  of  an  inch  ;  but  it  is  probable  that 
the  hail  was  driven  out  of  the  receiver  of  the  gauge  by  the 
wind. 

**  it  will  be  seen  that  the  barometric  fluctuation  is  smalt. 
It  is  stated,  however,  that  a  sudden  and  considerable  full  of 
the  barometer  took  place  shortly  before  the  storm.  From  the 
observations  above  given,  at  I  and  4,  P.  M.,  it  will  be  seen 
that  the  barometric  equilibrium,  if  so  disturbed,  was  soon 
restored. 

**  I  have  collected  from  the  newspapers  and  other  sooroes 
such  information  as  I  could  obtain  respecting  the  area  of  the 
city  visited  by  the  gale,  but  it  is  as  yet  incomplete.  It  appears, 
however,  that  the  diameter  of  the  vortex  was  not  very  different 
from  the  length  of  the  city  from  north  to  south  ;  the  gale  huving 
been  limited  by  the  Circular-road  in  these  two  directions. 
Hail  fell,  however,  abundantly  beyond  the  Umiu  of  the  gale. 
Thus,  at  the  gardens  of  the  Royal  Dublin  Society,  at  Glas- 
ucvin,  the  damage  done  by  the  hail  ^i^*  viry  great;  but  it 
VOL,  tv.  2  Q 
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was  limited  to  the  roofs  of  tlie  houses,  the  hail  havings  fallen 
perpendicularly.  The  amount  of  the  rain  and  melteil  haiJ  re- 
gistered there  was  1*7  inches  in  35  minutes. 

'^  Further  information  is  wanting  also  to  enahle  us  to  de- 
termine exactly  the  progressive  movement  of  the  centre  of  the 
vortex.  We  are  informed  by  the  newspapers  that  a  storm 
similar  to  that  which  visited  Dublin,  although  not  so  severe, 
took  place  at  MuUingafj  about  an  hour  and  a  half  previously* 
If  tliis  be  the  same  storm,  the  direction  of  the  progresslte 
movement  must  have  been  nearly  from  west  to  east,  and  its 
velocity  about  thirty  miles  an  hour.  This  direction  accords 
with  that  given  by  the  observed  limits  of  the  storm  on  tlie 
northern  and  southern  sides  of  the  city  ;  but  it  seems  to  have 
been  modified,  at  the  surface  of  the  earth,  by  the  lower  cur* 
rent*  The  velocity  of  the  rotatory  movement  was,  of  course* 
vastly  greater  than  that  of  the  progressive  ;  but  we  have  no 
direct  measure  of  its  amount* 

^'Tbe  damage  done  in  Dublin  has  been  principally  in  the 
destruction  of  glass  caused  by  the  hail  ]  but  many  cbimneyi 
have  been  thrown  down,  and  many  roofs  dismantled,  by  the 
gale.  The  estimated  amount  of  the  loss  sustained,  as  ascer- 
tained by  the  Metropolitan  Police,  is  £27,800.  Many  booses 
were  struck  by  the  lightning ;  but,  happily,  there  was  do  \tm 
of  life  from  that  cause. 

'*  There  seemed  to  have  been  a  disturbance  of  electrical 
equilibrium,  accompanied  by  rain,  in  many  remote  parts  of 
Ireland  on  the  same  day," 


Mr.  Elogan  communicated   the  following  additional 
relative  to  the  same  phenomenon ; 

*'  In  tracing  the  history  of  the  remarkable  hurricatit 
the  1 8th  Inst.,  wc  must  distinguish  between  the  direction 
the  wind  where  it  was  raging,  and  the  prevailing  curr«iit 
air  by  which  it  was  borne  along  from  place  to  place. 


521 


latter  seems  to  have  been  a  gentle  breeze  from  the  west,  not 
strong  enough  to  prevent  large  hail-stones  from  falling  per- 
peoilicularly.  The  hurricane  itself  was  so  violent  that  the 
largest  trees  were  in  a  moment  torn  out  of  the  ground  and 
prostrated,  and  the  hail  was  carried  about  in  all  directions, 
— €ven,  in  some  instances,  in  opposite  directions,  in  the  same 
street,  and  at  the  same  moment. 

**  AU  the  damage  done  in  the  lawn  of  the  Royal  Dublin 
Society  was  by  wind  from  the  south-east.  In  Westmoreland- 
street  it  raged  from  the  north-west ;  and  a  hand-cart  was  blown 
down  the  street  and  found  inside  the  iron  rails  in  front  of  the 
College,  having,  most  probably,  been  carried  over  them.  In 
ihe  College  Park  trees  were  blown  down  by  winds  from  both 
points,  as  stated  by  the  President. 

**  I  have  been  informed  by  an  eye-witness  that,  during  the 
hurricane,  the  wind  blew  violently  down  the  river,  and  after- 
wards up  the  river  with  equal  violence;  and  that,  at  the  mo- 
ment when  the  chunge  of  direction  took  place,  he  saw  some 
boats,  which  were  moored  opposite  Bachelor's-walk,  lifted  out 
of  the  water  and  capsized.  I  have  been  also  informed,  that 
lower  down  the  river,  ships  were  torn  from  their  moorings,  and 
earned  away  by  the  hurricane,  which  brought  them  back  again 
when  its  direction  changed.  In  short,  there  is  abundant  evi- 
dence that,  in  Dublin,  the  wind  raged  in  every  direction,  and 
that  the  centre  of  the  whirlwind  passed  over  it.  The  bail  and 
rain  preceded  the  hurricane,  which  was  not  destructive  to  the 
windows  until  near  the  time  when  they  ceased*  This  may 
iLccount  for  the  fact,  that  most  of  the  windows  were  broken  by 
Iiail  coming  only  from  two  {>oints  of  the  compass* 

««  The  centre  of  the  whirlwind  seems  also  to  have  paased 
over  Mr.  Journeaux's  mill  on  the  south  bank  of  the  Grand 
Canal,  due  west  of  Dublin »  At  this  place  a  cart  was  carried 
up  into  the  air,  and  thrown  over  a  hedge  into  the  Canal,  with 
ibe shafts  downwards,  which  were  deeply  imbedded  in  the  bot^ 
torn.  Much  damage  was  also  done  to  the  buildings  of  the  mill. 
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"  The  centre  of  the  hurricane  algo  passed  over  Motinf 
Armstronp^,  in  the  county  of  KiMare,  the  residence  of  Christo- 
pher llynd,  Esq*,  about  eighteen  miles  due  west  of  Dahlin. 
I  was  at  his  house  on  the  19th  of  Aprils  and  saw  the  deraa* 
tation  committed  on  all  sides  of  his  premises,  as  well  aft  the 
bare  walls  of  an  out-office,  from  which  the  roof  had  been  car- 
ried in  one  mass  into  the  air>  and  then  dashed  to  the  earth  at 
a  distance  of  200  yards.  The  following  is  the  substance  of  a 
written  account  of  the  occurrence  by  Mr.  Rynd  : 

**  •  The  first  appt?arance  of  cbange  of  weather  was  from  dis- 
tant thunder,  and  occasional  flashes  of  lightnings  at  a  quarter 
past  3  p.  M.  This  continued  about  a  quarter  of  an  hour, 
when  suddenly  a  terrific  hail  storm  commenced,  and  lasted 
about  ten  minutes.  Before  it  ceased  a  frightful  rushing  souoHy 
like  the  escape  of  steam  from  a  large  steam  engine,  was  heard ; 
and  then,  just  as  the  hail  ceased,  the  hurricane  commenced. 
My  yard  of  offices  and  house  form  a  perfect  square, 
to  the  best  of  my  belief,  every  side  was  simultaneoualy. 
tacked ;  and  one  large  new  roof  (indeed  they  were  all  nevV 
was  completely  raised  in  amass, — timber,  ton-slates,  and  valU 
plate, — and  carried  200  yards  into  a  field.  There  was  no  %(om 
of  wind  at  300  yards  on  either  side;  it  travelled  in  a  narrov 
Bpace,  and  caused  no  other  damage  worthy  of  notice  in  mj 
neighbourhood.' " 


Mr,  Donovan  read  the  following  paper  on  the 
in  society  of  physicians  amongst  the  Greeks  and  Romans ; 

"  The  condition  of  the  physicians  of  ancient  Greece  and ! 
has  been  a  subject  of  controversy  amongst  WTitere  on  nu 
antiquities,  some  maintaining  that  they  were  all  alarca,  whilf 
others  were  of  opinion  that  a  limited  number  only  w«re  oflhe 
servile  class.     A  pasenge  in  Suetonius*  Life  of  Julius  Cfeoarj 
given  occasion  to  his  commentators  to  open  the  qucsition ; 
BomeleanuKl  physicians,  for  the  honour  of  their  proibasioOf 
discussed  it  more  extensively,  and  with  much  greater  eflbct* 


The  passage  ia  m^Uammt  * On0ar»  having  been  captured  by 
pirates  near  the  island  of  Flmrmncusat  was  deUuned  by  lliem 
lor  forty  days,  with  one  pliysician  and  two  servants;  for  he 
had  sent  away  his  companioa*  and  hia  other  slaves  to  obuin 
money  for  hia  ranisom,'  The  words  in  the  old  copies  are  *  cum 
uno  medico  et  cnbicularii.'?  diiobus.*  Plutai*ch,  in  alluding  to 
the  circumstance,  culls  the  physician  the  friend  (*^iAoi^)  of 
CflBflar;  on  which  account,  Robertellua  altered  the  text  from 
'  uno  medico'  to  '  uno  amico,'  assigning  as  his  reason  that 
the  i^hysicians  of  Rome  were  slaves,  and  that  therefore  it  was 
improljabic  that  Cicsar  would  cultivate  or  permit  an  intimacy 
with  one  of  that  condition,  Ctesar,  however,  might  have  been 
of  the  opinion  of  Epicurus*  and  Seneca,  that  slaves  are  no  otlier 
tlian  friends  of  a  more  huiidrle  class.  Eudemus  is  called,  by 
Tacitus,  the  physician  and  iHend  of  Livia.  But  Philippus  Ber- 
Cttldus  adopted  the  correction,  and  also  the  statement  that  *■  in 
ancient  times  the  physicians  were  amongst  the  number  of 
slaves:*  he  says  that  *  competent  authorities  have  decided  the 
point,  and  chiefly  Seneca.'  Several  others,  on  the  eame  autho- 
rities, have  arrived  at  the  same  conclusion ;  amongst  whom 
may  l>e  numbered  J.  J,  Hoffman  (Lex.),  Forcellini,  and  Fac- 
ciolati  (Lex.),  and  C  F,  Hermann.  On  the  other  hand,  the 
leanied  Caeanbon,  commeoting  on  the  reading  of  Kobertellus, 
Ays :  '  In  the  first  place,  it  is  false  that  all  who  then  professed 
medicine  at  Rome  were  slaves ;  many  Greeks,  excelling  in  that 
art»  frequented  Rome  for  the  profitable  practice  of  their  pro- 
fession ;  some  of  them  ba\ing  been  rendered  free,  and  others 
being  not  only  free  themselves,  but  the  sons  of  freemen  {intfe* 
nui),^  *  It  is  most  faUc  that  the  physicians  were  not  received 
in  the  relation  of  friends  by  the  Roman  magnates.*  He  then 
gives  instances  where  they  were  admitted  to  the  friendship  of 
emperors, 

•*The  object  ol'Camubon  l>eing  merely  to  restore  what  he 
conceived  to  be  the  true  reading  of  his  author,  he  has  not 
brought  forward  the  evidences  which  were  within  hia  readi. 


for  the  purpose  of  defending  the  profession  of  mcMliciiie 
the  8tigma  of  a  degmding  origin.  And  although  Le  Clerc 
DrelincQiirt  have  undertaken  that  task,  aided  l>y  an  unusual 
ehare  of  erudition,  they  have  not  exhausted  the  subject,  Itia 
the  object  of  the  present  communication  to  adduce  a  few  addi- 
tional conaidcradons. 

"  During  the  earliest  periods,  medicine  was,  no  doubt,  culti- 
vated in  the  East,  along  with  other  sciences ;  was  thence  im- 
ported into  Egypt,  and  soon  became  a  part  of  the  studies  of 
the  priests.  As  the  records  of  all  remarkable  cures  were  de- 
posited in  their  temples,  they  had  oppurtuuitios  of  accjuiring 
medical  knowledge,  and  they  frequently  used  it  with  good 
effect.  The  aucleut  Egyptians  were  more  than  any  other  na- 
tion addicted  to  the  csltg  of  health,  which  gave  occasion  to  the 
sneer  of  Herodotus,  that  they  were  all  physicians :  but  Diodo- 
rus  Siculus  says  that  no  one  dare  publicly  profess  medieine 
unless  admitted  into  the  order  of  priests.  That  there  were 
servile  persons,  however,  who  dabbled  in  medicine,  B.'ppeun 
from  holy  writ :  *  And  Joseph  commanded  his  serranta  the 
physicians  to  embalm  his  father/ 

**  Amongst  other  nations  of  antiquity,  there  were  neither 
physicians  nor  an  acknowledged  code  of  medicine,  nur  di«l 
the  priests  interfere  in  medical  affairs.  Whatever  knowledge 
of  remedies  existed  was  diffused  amongst  the  population,  mid 
tliis,  when  necessity  required,  was  rendered  available  in  the 
following  angular  manner :  *  The  Babylonians*  (says  llci\>- 
dotus)  'have  no  physicians  by  profession,  but  tiiose  who  arc 
diseased,  being  brought  into  the  public  places,  whoever  paoee 
the  sick  man  tulviscs  with  him  concerning  his  disorder,  And^ 
he  has  hiiiiself,  at  any  time^  laboured  under  the  saano 
plaint,  or  known  one  atlccted  in  the  same  way,  rooomzneDdslbe 
remedies  by  which  he  liiinself  or  othei's  were  ciure*L  To  paetf 
u  sick  person  witfiuut  inquiring  his  complaint  is  dceroeii  a 
breach  tif  duty/  The  splcnilid  city  which  could  Ixiaftt  of  a 
huiKlrcd  brazen  gates  could  not  produce  one  phyMCtnn. 
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"  The  same  usage  obtained  in  Egypt  and  at  Eomc.  In  the 
latter  place,  it  was  the  practice  to  cany  the  sick  to  the  tbrum, 
in  order  that  the  opinion,  of  passengers  might  be  taken  on  bis 
case ;  but  this  practice  gave  way  to  a  different  one. 

**In  snbdequent  times,  it  was  the  custom  of  wealthy  persons, 
in  Greece  and  Rome,  to  employ  such  a  vast  number  of  slaves 
that  Seneca  cx>ni pares  them  to  armies ;  and  he  describes  the 
duties  of  some  of  them  to  be  of  a  disgusting  character.  Amongst 
tlie  most  uscftd  of  the  fimctious  performed  by  slaves  were  those 
of  physicians,  surgeons,  and  comiwundcrs  of  raedictnc  ;  many 
such  are  mentioned  by  the  ancient  Roman  and  Greek  writers, 
a  few  examples  of  which  it  may  be  proper  to  cite.  Suetonius, 
speaking  of  Domitius,  the  fourth  ancestor  of  Nero,  says,  that 
having  taken  poison  in  his  d4?.*?p}\ir,  he  so  much  feared  the 
death  wliich  he  had  previously  sought,  that  he  discharged  the 
poison  &om  his  stomach,  and  rewarded  with  his  freedom  the 
pbjnoiiui  who  had  so  skilfully  and  prudently  rendered  it  innox- 
ious. Seneca  tolls  the  same  thing  more  plainly ;  he  says, '  Bo- 
mitius  commanded  his  slave^  who  was  also  his  physicixm,  to 
give  him  poison  (medico  eldemque  8er\^o  suo).'  Suetonius 
quotes  an  epistle  of  Augustus  to  Agrippina,  in  which  he  says, 
*  I  send  you  also  one  of  my  skives,  who  is  a  physician.*  Pliny 
the  younger  was  cured  of  a  dangerous  disease  by  Harpocros, 
whom  he  expressly  describes  as  *  a  slave,  although  a  physician/ 

**  We  have  also  a  proof  in  Cicero's  Oration  for  King  Deio- 
tams,  who  was  accused  of  an  attempt  to  procure  the  assasew 
nation  of  Julius  Csesar,  on  the  evidence  of  one  Phidippus, 
whom  Cicero  declares  to  have  been  the  physician  as  well  as 
the  slave  of  the  king.  There  is  a  passage  in  Diogenes  Lacr- 
tius,  which  proves  not  only  the  identity  of  the  slave  with  the 
physician,  but  alludes  to  the  purchase  of  such  a  physician/ 
Diogenes  the  Cynic,  being  offered  for  sale  as  a  skive,  was  pur- 
chased by  Xeniades.  Diogenes,  in  his  usual  insolent  manner^ 
said  to  his  new  master,  *  Sec  that  yuu  do  what  I  order  you/ 


His  master  answered  by  a  trivial  quotation,  to  which  Dio- 
genes replied  :  *  If  you,  being  eick,  were  buying  a  phy^icsan, 
would  you  have  so  answered?' — <  A  physician,  lUthougfa  * 
slave,  certainly  ought  to  be  obeyed/  Of  the  words  made  w» 
of,  tar^og  and  dovXog,  applied  to  the  same  individual, 
can  be  no  misconception.  PauluB  Orosiua  has  haen  qu 
prove  that  all  physicians  at  Eome  were  slaves ;  but  witlnmi 
reason,  for  he  evidently  copied  from  Suetonius,  and  by  hu 
collocation  of  the  words  1ms  perverted  the  sense*  Oro^us, 
therefore,  is  not  an  authority. 

"  Thus  in  Greece  and  Rome,  for  at  least  four  centorios,  it 
is  a  weU-attested  fact,  that  slave  physicians  were  maintazned 
in  fanulies.  The  gi'eateat  confidence  was  sometimes 
in  them,  even  by  crowned  heiids.  The  Emperor 
had  a  physician  named  Antomus  Musa,  who  had  been  his 
slave,  and  to  his  ciu-e  he  intrusted  himself  when,  as  Suetonni 
informs  us,  he  was  '  diPtillationibua  jc»cinere  vitiato  ad 
rationem  redactus;'  which  probably  means  that  hia 
was  a  vitiated  secretion  of  the  liver,  although  Pliny  sap  it 
was  inflammation  of  the  bowels.  Mu8a,  tiniling  that  warm 
fomentations  did  not  succeed,  tried  cold  baths,  and  gave  ham 
cold  water  draughts,  all  of  which,  we  learn  from  Suctoniyi 
and  Celsus,  was  considered  a  dangerous  experiment.  He  ahio 
ordered  his  royal  patient  to  cat  lettuces.  Augustus  suIh 
initted,  such  was  his  confidence  in  his  former  slave's  &kill,  «od 
ho  recovered.  Musa  was  rewarded  with  much  wealth; 
honoured  by  the  Senate  with  a  brazen  statue  placed  near 
of  Esculapius ;  was  permitted  to  wear  a  gold  riiig', 
none  were  hithert^a  cutltled  to  the  use  of  but  ma^trafees 
those  persona  called  *  ingenui  ;*  and  for  his  siike  the 
pcnuission  was  granted  to  all  persons  exercising  the  m^ 
art  in  the  city,  8uch  were  his  rewards  for  a  pretH^riptioii  rf 
lettuces  and  cold  water.  He  pmctised  the  same  trcatmoot  on 
Horace,  who  survived ;  but  another  i>atient^  Murceilua,  wm* 
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killctl  by  the  experiment,*  It  is  a  curious  example  of  tlic 
kind  of  practice  employed  by  the  slave  physicians, 

**  There  can  lie  no  doubt  that  Home  and  Greece  abounded 
u  these  humble  practitiuners ;  and  although  the  healing  art 
waa,  in  this  respect,  a  servile  occupation,  it  was  held  in  high 
estimation.  Plutarch's  encomium  on  it  wa8,  that '  it  Is  second 
to  none  of  the  other  liberal  arts  in  wealth,  splendour,  or  enjoy- 
ment ;  it  liberally  bestows  on  its  cultivators  good  health  and 
a  sound  constitution.'  M.  Cato  resi«x:tcd  physic  but  de^^pised 
physicians,  and  ditl  not  employ  theui ;  he  T^Tote  a  medical 
treatise  for  his  family,  and  treated  their  diseases  himsiclf. 

*'  But,  beside  these  slaves,  we  find  Greek  and  Roman  l>hy- 
Bictans  mentioned  in  ancient  history,  who  certainly  had  never 
been  of  the  servile  cla**?,  and  who  maintained  the  highest  rank 
as  citizens.  Pliny  has  given  an  account  of  a  succci?sion  of 
phyBicianfl  who  practiced  in  K<ime,  but  he  never  once  alludes 
to  their  having  been  8la\e8 ;  although  the  abhorrence  in  which 
he  held  the  medical  tribe  would  certainly  have  induced  him 
to  say  anything  to  their  disjwiragement  that  truth  wiurimted. 
The  regtdar  physicians  were  of  such  rank  in  their  profession, 
that  they  derived  considerable  incomes  from  their  practice ; 
«omc  were  entitled  to  draw  from  the  public  excliequer  annu« 
ally  to  the  amount  of  250,000  sesterces,  or  £2010  of  our 
money.  Quintus  Stertinius,  a  physician,  complained  of  the 
emperors  whom  he  served,  for  allowing  him  but  500,000  ses- 
terces, or  £4020  a  year,  while  he  received  from  private  indi- 
viduals in  the  city,  who  retiiined  liim  as  their  medical  adviser, 
600,000  sesterces,  or  £5824  per  annum.  His  brother  re^ 
O^vetl  a  simihur  sum  from  Claudius  Caesar.  The  two  brothers 
bequeathed  to  their  heirs  no  le^s  than  30,000,000  ticsterces, 
or  £291,200.     A  physician  named  Chanuis  stipulated^  for 


•  Ifl  OTiliT  t"  fonvinci^  Muia  (fcay*  Dio  Tiisiliii)  that  hi'  hm\  dj-rii^^iiU-d  lo 
biiBM*lf  what  WM  tlw  work  of  fortune  anl  fate.  It  wa»  ilioupht  h%  i.mir  iJini 
MArr«l1a«  wu  poltoned. 
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But  thoee  wbo  intended  to  qualify 
lufy  fiir  the  prafenon  ofoie&iiie^  becuoe,  aooovd^ 
custom  of  tbe  timeB,  the  pupils  of  ezpenenoed  teaclien. 
Thus,  Themision  was  pupil  of  AedepiadeB;    Senpion  of 
Alexandria  studied  under  Herophilus,  pupil  of  Praxagofias ; 
Eiaastratus  was  pupil  of  Chryappus ;  Prodicus,  of  Hippo- 
crates ;  and  Hippocrates,  of  Democritus.     The  prince  of  phy- 
sicians derived  part  of  his  knowledge  from  the  tablets  in  the 
temple  of  Esculapius  at  Cos,  on  which  were  recorded  all  remark- 
able cures.   The  temple  was,  in  some  time  after,  burned,  along 
with  its  records  ;    but  the  latter  were  preserved  in  the  me- 
mory of  Hippocrates,  so  fiu*,  at  least,  as  rdated  to  dietetic  me- 
dicine ;  for  Strabo  mentions,  that  cures  effected  by  that  kind 
of  practice  were  those  he  selected.      Many  of  the  regular 
physicians  studied  in  the  celebrated  umversity  of  Alexandria, 
founded  320  years  before  the  Christian  era,  where  students 
could  avail  themselves  of  the  best  instruction  which  the  world 
then  afforded.    There  were  in  its  library,  at  one  time,  no  less 
than  700,000  volumes,  the  unfortunate  fate  of  which  is  well 
known.     Up  to  this  time,  no  dissections  of  the  human  body 
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Imd  taken  place ;  the  horror  with  which  the  Egyptians  and 
other  nationjs  \"iewcd  the  desecnition  of  the  dead  hiul  hitherto 
deprived  iiiedieme  of  the  light  of  anatomy.  But  Ptolemy  not 
onJy  instituted  hiunan  dlssectiong,  but,  horrible  to  relate, 
orderctl  dissections  of  living  criniinjils.  Tertullian  charges 
HerophiluB  with  having  been  the  perpetrator ;  Cebud  adnnts 
the  liict,  and  defend/*  it,  on  the  principle  that  the  tortures  of 
a  few  guilty  persons  were  allowable  for  the  benefit  of  the 
whole  innocent  race  of  maidtind.  Perhaps  it  wiw  on  the 
same  principle  that  Louis  IL,  of  France,  permitted  the  sur- 
geons of  Paris  to  perform  the  terrible  operation  of  lithotomy  on 
condemned  soldiers,  in  order  tlrnt  the  operators  might  acquire 

•  dexterity  with  the  knife, *  Such  was  the  character  of  the 
medical  school  of  Alexandria,  that  to  have  studied  there  was, 
in  the  time  of  the  Emperor  Valens,  deemed  a  sufficicJit  war- 
rant for  commencing  practice. 

"Considering all  these  facts,  the  conclusion  might  be  drawn, 
that  the  regular  physicians  of  antiquity  were  very  different 
persons,  in  opportunities  and  acquirements,  from  the  slave 
physicians.  It  is  singidar  that  in  the  language  of  the  Greeks 
Homans  no  verbal  <Listinction  was  made  in  the  names  cx- 
ivc  of  the  two  grades ;  and  it  is  probably  this  defect  that 
occasioned  the  misconception  of  modem  writers  with  regard 
to  the  supposed  degraded  state  of  the  whole  ekss  of  ancient 
physicians. 

**  The  class  of  regularly  educated  practitioners  were  men  of 

learning  and  elegant  accomplishments.     To  their  ordinary 

K  professional  acquucments  in  i)hilosophy,  medicine,  surgery, 

^materia  medica,  and  pimrniacy,  tliey  fretjuently  superadded 

t rhetoric,  orator^',  and  |>oetry.  ]^Iauy  [luetiod  disquisitions  are 
extant,  of  great  merit  aa  poems,  although  occasionally  on  \tiry 
tindiguiiied  subjects.  Zeno  of  AtJiens  wmte  a  poeiu  on  a 
gout^medicine ;   Marceiiua  composed  one   on  medicine    b 


*  Maoi^cti  Bibl.  ScHpU  Med.  1731. 


SL  ioTMUu  imiL  A^fidk.  laic  if  O^HMra&.     McBBcnla  cf 

^ffni^ieft  -wnjt  zky^saa.  ant  Smi  af  Wfl^  rf  MawAnn  I>»- 
3xi'j«K;it»»  :t  Cn&imk.  'Si*  i^xatk-  isf  ^e  FepatatioB  of  tlie 
iKzjrrj  \r  Cnr-.c&L  -rn?  ^  ^"^^^  slraer  aad  eonstant  guest 

-CV.-vzal  bsfeif  &i  nx  tfamk  tlie  study  of  mnfidiK 
1>!£^ar.h  dk»3.  Kisg  Socmen  wif  wdl  rened  in  me^eil 
fx/tacaj :  Ll^  ^  EQ=t*-jcy  c^  Fluiis*  is  said  to  have  been  burned  in 
thf:  ]if/nu-y  r>f  Akxjmdni.  King  Andodias  ioTcnted  an  anti- 
dfAH  Uj  all  sort£  of  poiaon,  the  oompoation  of  which  was  en- 
gravel  on  a  stone  at  the  entrance  to  the  temple  of  Esculapins. 
AtUtlijif,  the  last  long  of  Pergamos, 'invented  several  nsefui 
foniiulsK,  which  have  descended  to  ns.  Mithridates,  king  of 
PoritiM,  an  already  stated,  invented  the  celebrated  confection. 
•IijIm,  tlic  sccTind  king  of  Mauritania,  wrote  a  book  on  the 
virtuiw  (if  hcrlw  ;  so  also  did  Evax,  a  king  of  Arabia,  which 
h«  diMlicatcil  to  Nero.  Nero  himself  dabbled  a  little  in  medi- 
cino.     Tlic  imperial  reprobate,  during  his  nocturnal  wander- 


531 


\ 


I 


I 


ioga  tliroiigli  tlie  streets  of  Rome,  used  to  get  involved  in 
pugilistic  contests,  ami  would  then  return  home  %>'ith  one  or 
two  black  eyes,  and  a  face  of  all  colours.  He  compounded 
for  hiraaelf  an  ointment  consisting  of  deadly  carroty  irankin- 
oenBc,  and  wax,  with  w^hich  he  smeared  his  face,  and  next 
fliorning  was  free  frani  all  evidence  of  the  fistic  dexterity  of 
hid  subjects,  Aginppa,  king  of  the  Jews,  invented  an  oint- 
mcDt  for  dcbUity  of  the  nerves^  which  incumbered  the  phar- 
macopoeias of  Europe  imtil  a  few  centuries  ago.  The  emperor 
Adrian  possessed  considerable  knowledge  of  medicines  and 
pharmacy  ;  he  invented  an  antidote  against  all  aorta  of  poisons. 
The  emperor  Justin  dictated  a  formula  which  continued  in 
use  for  a  thousand  years. 

"  The  prophet  Eadi-as,  while  in  exile  at  Babylon,  oom- 
poflod  a  medicine  which  consisted  of  no  less  than  one  hundred 
and  fifty  ingredients,  and  one  of  these  contained  forty  others. 
It  would  have  shortened  the  prescription  had  he  ordered  a 
little  of  all  the  known  medicines  in  the  world  to  be  mixed. 
This  compound  was  in  medical  use  until  a  few  centuries  ^ince. 
St.  Paul  was  also  the  inventor  of  a  formtda  which  has  been 
preeenred  by  Nicolaus  Prscposltus* 

"  Until  the  days  of  Hippocrates  medicine  was  studied  aa 
a  branch  of  philosophy.  According  to  ^^lian,  the  Pytha^ 
gorcans  not  only  studied  medicine  but  practised  it;  so  also, 
says  the  same  authority,  did  Plato  and  Aristotle.  I'ythagoras 
gave  a  tolerably  good  formula  for  certain  stomach  complaints. 
Democritus,  returning  from  his  travels,  wrote  a  book,  in 
which  he  gave  a  prescription  to  enable  parents  to  liave  hand- 
Mine,  virtuous,  and  fortunate  children  :  miserably  for  the  vo- 
tnries  of  beauty  and  worth*  the  prescription  is  lost.  Chry* 
•ippus  nnd  Dicnchns  each  wrote  a  book  on  the  virtues  of  w  ild 
cabljttge.  Hipftocrates  dissevered  the  connexion  between 
philosophy  and  medicine,  and  from  his  time  the  latter  began 
to  be  studied  m  a  separate  art.  *  Ubi  desinit  physicus  incipit 
medicus,*  says  Aristotle.     Eminent  persons  still,   however. 
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cultivated  medicine  as  a  branch  of  a  liberal  educadon.    It  wa* 
in  this  way  that  Virgil  studied  the  art. 

**  From  the  facts  and  coneiderationa  adduced,  it  appem 
that  several  centuries  before  the  Christian  era,  and  for  some 
time  after  it,  an  inferior  kind  of  medicine  was  practLi«d  as  a 
Bcrvilc  or  domestic  art;  in  the  same  way  as  cooker)-,  with 
which  Plato  continually  compares  it  (Gorgias).      It  a| 
also  that  the  higher  departments  were  originally  those  of 
philoao|)hers,  D'om  whom  it  passed  into  the  hands  of  an  equally 
Iciu-ncd  and  respectable  class,  who  thenceforward  professed  m^ 
dicine  only.      The  arrangement  was  natural  and  convenient. 
To  possess  a  domestic,  always  accessible  in  case  of  emergency, 
who  understood  at  least  the  incipient  treatment  of  diseise, 
waa  undoubtedly  a  source  of  satisiaction  and  security  in  a 
fiunily,  BO  much  so  that  one  is  led  to  suspect  the  existence  of 
this  state  of  things  long  Ijefore  and  after  they  are  alluded  to  in 
historical  records.     Traces  of  this  usage  are  recognisable  in 
comparatively  late  times ;  history  informs  us  that  in  the  courte 
of  the  ancient  princes  of  Wales  there  was  always  a  physidafi 
of  so  humble  a  grade  that  even  the  mead-maker  took 
dence  of  him.*    This  personage  looks  very  like  the  old 
physician, 

"But  it  is  to  be  inquired  how  these  slaves  acquired  whatever 
medical  knowledge  they  possessed.  In  ancient  times,  modt* 
cine,  6iu*geryj  and  phai*macy ,  were  professed  by  the  aamo  indi- 
vidual ;  but  the  variety  of  processes  indispensable  m  phar* 
macy  rendered  the  eraplopuent  of  menials  always  aeoeoBuy* 
Throughout  the  writings  of  the  ancient  pliysicians»  alltisoii  tm 
fi-equently  made,  sometimes  by  name,  to  these  operators,  wLo 
were  always  slaves.  If  we  had  no  positive  authority  for  sop 
posing  it,  probaltility  would  lead  to  the  beHef  that  they 
the  slave  physiciani^,  or  their  instructors* 

*'  But  we  have  ix)sitive  information  on  the  subject  tn 
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of  the  tliiUogiies  of  PlaUi,  which  elucidates  the  whole  system 

of  the  practice  of  mediciric  l»y  regular  physicians  and  by  slaves; 

and  it  is  singular  tliat  those  who  defended  the  medical  art 

should  have  overlooked  a  passage  which  would  have  at  once 

led  the  i>oint  at  issue.     The  dialogue  is  supposed  to  be 

reen  an  Athenian  and  a  Cretan.     1  extract  as  much  of  it 

as  IB  Buflicient  for  my  purpose: 

B         **  *  Athbnuk — ^We  say  that  some  are  physicians,  and 

others  the  servants  (wTrnpfVai)  of  physiciims  ;  and  these  last  wo 

likewise  cidl,  in  a  ccrtiiin  respect,  physicians.     Do  we  not  ? 

i" «  Cretan.^ — Entirely  so. 
**  *  Athbnian.^ — And  do  we  not  call  them  so,  whether 
they  arc  free  or  servants,  who,  through  the  orders  of  their 
masters,  have  acquired  the  art  of  medicine,  botli  according  to 
theory  and  experience,  but  are  not  naturally  physicians  like 
those  who  are  free,  who  have  both  learned  the  art  fiHim  thcm- 
seWeS)  and  instructed  their  chihlren  in  it ;  or  do  you  consider 
them  aa  fonuing  two  kinds  of  physicians? 
A       ♦<  *  Ckitan.— \Vhy  shoidd  1  not  ? 

"  *  Athenian. — Do  you  therefore  understand  that  when, 
in  a  city,  both  servants  and  those  who  are  free  are  sick,  ser- 
rant«  are  for  the  most  part  cured  by  servants  (gouXo<c)>  who 
rait  the  multitude  of  the  sick,  and  are  diligently  employed  in 

ithe  dispensaries  ((arptcotc)»  and  tins  without  aligning  or  re- 
eeiving  any  reason  respecting  the  several  diseases  of  servants  ; 
but  wliat  they  have  found  by  experience  to  be  efficacious,  they 
•l^rrannically  prescribe  ibr  their  jMiticnts,  as  if  they  possessed  ac^ 
curate  knowledge,  and  this  in  an  arrogant  manner,  hurrying 
from  one  diseased  servant  to  another,  by  this  means  fadUta- 
ting  their  master's  attention  to  the  sick.  But  tlie  free-bom 
physician,  Ibr  the  most  port,  heals  and  conmders  the  diseases 
!  that  arc  freebomv  * 
ich  was  the  state  of  things  three  oentimea  and  a  half 
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before  the  Christian  era.     This  dialogue  e^tablj^shes  the 
if  there  were  no  other  proof,  that  there  were  two  kinds  of 
dicnl  praetitlonera  in  ancient  Greece,  regular  phyeiciaiis 
slave  physicians,  clearly  distinguLshed  by  the  tenns  tarpac  atndl 
SovXog  in  Plato's  dialogue,  although  comprised  under  the  frond 
physician.     The  slaves  derived  their  knowletlgc  by  acting  in 
the  dispensaries  or  shops  of  their  masters  ;  the  slaves  attended 
on  slaves,  the  physicians  on  the  free-bom ;  the  former 
tised  empuically ;  the  latter  investigated  symptoms  and 
Tliat  the  same  usage  obtained  in  Rome  appears  from  the  autbo- 
ritiea  already  adduced,  and  by  the  well-known  tendency  of 
the  Romans  to  adopt  Greek  customs. 

"  The  condition  of  medicine,  and  its  practice  in  Greece  and 
Rome,  have  been  always  involved  in  doubt  and  obscurity  by 
the  conflicting  statements  of  ancient  historians,   which  Le 
Clerc  and  Dtuiet  do  not  appear  to  have  succeeded  in  reconcil- 
ing,  PEny  says  that  for  more  than  600  years  from  the  founda- 
tion of  the  city,  tliat  is,  mi  til  the  year  218  b.  c«,  there  were  do 
physicians  in  Rome,  a  sufficiently  unprobable  assertion.     Ob 
the  other  hand,  Dionysius  of  Halicai-nassua  says,  that  duriag 
a  dreadful  pestilence  which  raged  in  Rome  D.  c.  301,  there 
were  not  physicians  enough  to  attend  the  ack,  which 
there  must  have  been  physicians  there.     The  history  of 
nysius  was  written  about  a  century  before  that  of  PUny,  loA 
was  tlierefore  well  known  to  the  ktter.     Had  Pliny  nmle^ 
stood  that  the  persons  alluded  to  by  Dionysius  were  intended 
to  be  represented  as  reguloi*  physicians,  he  certaitilj  woaU 
have  made  some  observation  on  a  statement  so  oompletely  ti 
yarmnce  with  his  own«    It  appears  tliat  the  cause  of  the  app- 
rent  confliction  between  the  two  liistorians  is,  that  when  PEnj 
eaid  there  were  no  pliysicians  at  Rome  for  600  years,  he 
regular  physicians ;  and  when  Dionysius  mentioned  the  i 
quate  number  of  physicians  during  the  pestilence»  he  memt 
filave-physicittns,  which  Pliny  well  understood^  and  therclbrt 
made  no  comment. 
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By  admitting  the  view  of  the  subject  here  advocated,  we 
reconcile  another  historical  coniHctioii  which  has  been  Ineffec- 
tually attempted  to  be  cxplidned.  The  Athenians  had  a  law 
which  declared  that  '  no  slave  or  female  should  leam  the  art 
of  medicine.'  But  abundant  proof  has  been  adduced  that 
^  slave-physicians  were  not  uncommon  in  Greece,  The  law  did 
f  not  prohibit  slaves  from  being  the  assistauta  of  physicians,  and 
therefore  could  not  prevent  their  casually  acquiring  whatever 
medical  knowledge  might  fall  in  their  way.  As  reported  by 
Hyginus,  the  edict  enjoined  that  '  ne  quifi  eervus  disceret 
artem  raedicam ;'  the  meaning  probably  being  that  the  slave 
should  not  undergo  the  regidar  course  of  study  and  discipline 
of  the  art,  and  thus  put  himself  on  a  footing  of  equality  with 
the  rank  of  the  regularly  qualified  physician.  An  edict  pro- 
leMing  to  restrain  a  slave  from  learning,  that  is,  hearing  and 
remembering  what  he  heard,  would  be  as  impossible  in  ita 
administration  as  absurd  in  its  conception. 

"  On  the  whole,  I  conceive  that  all  historic  records  concur 
in  showing  that  the  real  profession  of  medidne  was  never  one 
of  slavery  ;  and  that  it  has  never  been  otherwise  than  honounu 
ble  and  elevated,  being  studied  by  poets,  philosophers,  holy 
persons,  monarchs,  and  men  of  learning. 

**  Perhaps  Apuleius  places  the  slave-physician  in  his  true 
Ition,  when  he  says,  *  Themisson  noster  servus'  (not  the 
il  of  Aflclepiades)  *  medicinae  non  iffnanut^*  qu.  die.  not 
(iitogetber  igiiorant  of  medicine.** 
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May  13th,  1850. 

The  REV.  HUMPHREY  LLOYD,  D.  D.,  Prbsidbnt, 

in  the  Chair. 

Hugh  Carlisle,  Esq.,  M.  D.,  was  elected  a  member  of  the 

Academy. 

A  letter  was  read  from  Charles  Leslie,  Esq.,  Castle  Les- 
lie, county  Monaghan,  accompanying  a  wooden  implement 
which  had  been  discovered  in  a  bog  by  some  men  cutting 
turf,  and  which  Mr.  Leslie  presented  to  the  Academy. 


r  '  Sir  William  Betham  read  a  notice  firom  a  Manuscript  in 
the  British  Museum,  in  the  handwriting  of  Sir  James  Ware, 
in  which  it  was  stated  that  Dr.  John  Leslie,  Bishop  of  Ba- 
phoe,  when  building  an  episcopal  palace  there,  pulled  down  a 
round  tower  or  pyramid,  which  stood  at  Raphoe,  and  disco- 
vered the  bones  of  a  man  beneath  it.  Sir  William  observed, 
that  the  letter  demonstrated  the  existence  of  a  round  tower 
formerly  at  Raphoe.  He  had  not  been  aware  of  that  feet 
before,  and  probably  many  more  round  towers  formerly  existed 
in  the  country  than  were  generally  supposed. 


Rev.  Dr.  Todd  exhibited  a  curious  piece  of  sculpture  in 
white  marble,  being  a  representation  of  the  crucifixion.  He 
had  purchased  it  from  a  man  who  informed  him  that  it  had 
for  many  years  been  in  the  possession  of  a  family  named 
Meehan,  in  the  county  of  Kildare,  and  that  it  had  been  found 
in  a  churchyard  in  the  town  of  Kildare.  It  evidently  was  of 
very  considerable  antiquity,  probably  of  the  thirteenth  cen- 
tury. 

Dr.  Todd  also  exhibited  a  similar  sculpture,  purchased 
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time  back  by  Mr.  Clibborn,   the  design  of  which  r&- 
BCiiiblcHl  a  section  of  the  first  piece  of  sculpture. 


The  President  read  a  letter  by  Dr.  Osborne  on  a  new 
application  of  tliermometrical  obser\'ation8  for  the  detcniiina- 
tion  of  local  climates,  in  reference  to  the  health  of  invalids. 

"  Dublin,  2G,  Harcourt-streei,  March  30,  1850. 

"  Dear  Sik, — May  I  beg  that  you  will  excuse  the  liberty 
I  take  in  laying  befoi*e  you  the  following  observations^  in 
order  that  they  may  be  submitted  to  the  comiideration  of  the 
Committee  of  Science  of  the  Royal  Irish  Academy,  pre- 
paratory to  the  arrangcuienttt  now  in  progress  for  an  ex- 
tensive series  of  meteorological  observations  throughout  Ire- 
knd? 

*'  In  seeking  information  respecting  climates  suitable  for 
invalids,  I  had  always  l>een  disappointed;  the  most  complete 
Hie tcijrulogiad  tables,  comprising  conn ec ted  scries  of  observa- 
tions on  the  barometer,  theruiometer,  niin-gauge,  the  clouds, 
and  the  winds,  being  quite  inadequate  to  give  a  correct  repre- 
sentation of  the  action  of  climate  on  the  humim  constitution, 
or  even  on  the  feelings  of  the  human  body.  I  found  some 
places  proverbially  cold,  yet  exJiibiting  the  same  thenuometric 
heat  as  those  which  were  hot«  and  vice  nertd;  and  at  last 
1  oune  to  coDBider  the  tables,  however  interesting  they  might 
be  in  physical  geography^  yet  as  almost  useless  to  the  physi- 
din  or  the  invalid. 

*'  To  judge  of  the  effects  of  heat  or  cold  on  the  living  inlia- 
bitants  of  a  country,  it  must  Iki  recollected  that  they  are  all 
endowed  with  a  certain  temperature  distinct  from  that  of  the 
Burroundingair.  We  arc  bodies  heated  to  nearly  forty  degreea 

^c  the  average  climate  in  this  country,  and  consequently 
suhject^^d  to  a  continual  refrigerating  process.  That  this  re- 
frigeration does  not  depend  on  tem|>eraturc  alone,  as  is  so 
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geQerally  asaumeil  in  medical  works  on  climate,  but  rather  tm 
tlic  combined  cticct  of  it  taken  in  conjuuction  with  moisture, 
with  currents  of  air,  with  radiation,  and  with  variations  of  the 
denaities  of  air,  must  be  mamfest  even  firom  a  theoretical  con- 
sideration of  the  subject ;  but  up  to  the  present  time  this  com- 
bined effect  does  not  appear  ever  to  have  been  expeiimentaUy 
investigated.  It  occurred  to  me  that,  by  substituting  for  the 
human  body  a  thermometer  heated  to  its  temperature,  the  time 
in  which  it  cooled  down  in  any  locality  would  afford  a  mensure 
of  the  cooling  power  of  all  those  agencies  combined  in  that 
locality.  Accordingly,  having  heated  the  bulb  of  a  thenno- 
meter  to  90^,  that  being  the  average  heat  of  the  surface  of  the 
body,  I  observed  the  time  it  required  in  different  situatioiisto 
cool  down  to  80^,  when  taken  inversely,  corresponded  so  wcfl 
with  what  my  feelings  told  me  of  the  cold  of  those  aituationsi 
tliftt  I  made  a  variety  of  experiments  which  convinced  me  of 
its  truthfulness  and  value. 

*^  Having  introduced  a  short  account  of  it  into  a  fKp9t 
which  I  re:id  at  the  medical  section  of  the  British  Aasociatioo^ 
when  in  Dublin  in  1835,  I  proposed,  in  order  to  avoid  ctr* 
curalocutiona,  that  the  thermometer  00  applied  ehouUl  be 
called  a  Psycho  meter,  or  measurer  of  refrigeration  (frm 
^tJ^oe).  The  mend>er9  present  at  the  meeting  of  tlie 
appeared  to  view  the  proposal  with  great  interest.  No  objec* 
tion  was  offered  to  it,  and  a  resolution  wa?  passed  appotntai 
committees  in  L#ondon,  Dublin,  and  Edinburgh  (to 
copies  of  my  communication  were  to  be  furnished),  with  a 
quest  that  they  should  report  to  the  meeting  to  be  bcld  in  the 
following  year, 

'^  I  have  to  plead  guilty  of  a  great  omission  and  of  App** 
rent  disrespect  towards  the  Association,  in  not  availing  mj«df 
of  the  extensive  opi>Drtunity  thus  promptly  thrown  open  ;  boti 
not  wishing  to  conipromiso  my  prospects  as  a  practising  phy- 
sician, by  appearing  before  the  public  in  the  light  of  Ml  ex- 
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penmentallst  in  meteorology,  1  took  no  further  etepa  io  the 
matter,  and  never  fiimifllied  the  copied  required.  Conse- 
quently, the  coininittees  were  never  convened,  and  thus  the 
cubject  was  dropped,  and  has  ever  since  remained  totally  ne- 
glected, if  not  totally  foi'gotten, 

**  Now,  however,  that  a  scries  of  ol>gervationi*  on  the 
climate  of  Ireland  is  about  to  be  undertaken,  luitler  the 
auspices  of  the  Academy,  I  feel  that  I  should  fail  in  my  duty 
to  the  body  of  which  I  have  the  honour  to  Ije  a  member  if  I 
did  not  solicit  the  attention  of  the  Cuuiniittee  to  tliis  mode  of 
mvc^tigation,  the  praeticid  value  and  probable  importance  of 
which,  instead  of  diminishing,  has  steatlily  increased  in  my  eyes 
ever  since  1  first  proposed  it* 

**  The  psyciiometer  which  I  use  is  a  spirit  theraiomcter, 
with  a  cylindricjd  bidb  about  one  and  a  half  inch  long  and  a 
third  of  an  inch  thick,  the  stem  of  wliich  is  marked  to  denote 
8U^  and  90*^.  It  is  reiMBly  heated  for  use,  either  with  the  palm 
of  the  hand,  or  by  holding  it  for  a  few  momenta  inside  the 
ahut  collar.  It  is  then  to  be  held  m  the  locality  appointed 
for  examination,  and  by  means  of  a  seconds  watch  the  number 
of  seconds  is  counted  during  which  it  ialls  from  90*^  to  80"^. 
It  is  assumed  that  the  refrigeration  is  inversely  as  the  time 
required. 

*'  The  first  example  I  shall  give  of  it«  application  is  fur- 
by  my  present  residence.  No.  26,  Harcourt-street.  It 
licariy  fronts  the  cast,  where  the  opposite  houses  arc  rather 
higher,  but  is  in  the  rear  nmch  ex{)osed  to  the  west.  Now,  the 
rooms  ID  the  rear  liave  almost  always  been  felt  to  be  colder  than 
Utose  in  the  iront ;  but  the  reason  of  this  was  never  to  be  ap- 
prockted  by  the  thermometer,  as,  when  in  the  shade,  it  main* 
taioa  nearly  the  same  degree  in  both  aspects.  Several  obser* 
vatioQs  were  mode,  in  order  to  ascertain  the  difference  of 
refrigeration  l»etweeu  the  front  and  iMick  of  the  house,  in  the 
roomily  at\er  i«uuri^e,  but  in  the  shade,  and  the  t*ame  niunbcr 
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a^r  Bunaet,  during  the  end  uf  the  last  and  beginning 
of  tlie  present  month.  They  were  made  by  holding  the  in- 
strmnent  outside  the  attic  windows,  fi^nt  imd  rear. 

"  From  these  it  appeai'ed  that  the  refrigeration  of  both 
asj)ect8  was  et^ual  in  only  one  instance ;  that  it  was  greatest 
at  the  east,  in  three  instances;  but  that,  on  the  average,  the 
cold  of  the  west  aspect  was  to  that  of  the  east  nearly  as  5  to  4, 
and  that  this  difference  appeared  to  increase  after  sunset. 

"  Another  series  of  observations  made  for  me  at  Monk^ 
town,  and  coijfincd  to  the  one  spot^  shows  how  great  a  discre- 
pancy may  be  between  the  indications  of  the  thermometer  and 
tlie  cold  produced  by  the  air  on  a  body  heated  up  to  our  tem- 
perature. Thus,  on  the  8th  of  January,  the  temjierature  being 
41%  the  Lnstrument  required  40'  for  cooling;  and  on  the  9 
the  teiri[)eratitre  bein^  the  same,  it  coolctl  in  17^",  that  ia, 
less  than  half  the  time :  showing  a  re&igeration  of  twice  I 
power.  This  may  be  explained  by  the  damp  strong  breeze 
the  latter  Cii^e,  and  the  almost  calm  clear  atmosphere  in 
other ;  but  tliose  are  the  states  of  the  atmosphere  in  which 
are  most  interested,  and  on  the  effects  of  which  much  of  our 
health  and  comfort  must  id  ways  depend. 

*'  It  will  be  observed  how  we  often  suffer  more  severely 
from  cold  when  the  temperature  is  a  little  al>ove  tlian  when 
below  the  freezing  point,  in  consecjuenoe  of  the  presence  of 
moisture  in  the  former  case  causing  increase  of  conducting 
power.  To  this  may  be  ascribed  the  greater  cold  so  often  felt 
in  this  climate  than  in  contiucntal  localities,  even  when  tlie 
temperature  is  many  degrees  below  freesdrig  point, 

"  If  the  Committee  shjdl  be  of  opinion  that  the  refri- 
gerating effects  of  climate  in  various  jmrtd  of  Irtrland  shall  lie 
investigated  in  the  manner  I  have  ventured  to  propose,  I  cfto* 
not  refrain  from  anticipating  nmch  useful  and  nuic^i  hitlierto 
unexpected  information  to  result ;  luid,  taJccn  in  connexion  wiik 
ihfir  other  meteorological  rescajThcs  1  sh<)uhl  hopo  th.n  m.  \Wt4 
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country,  now  so  miich  thrown  on  her  own  natuml  rcsouroei, 
tt  may  help  to  teach  us  the  real  influences  of  aspects  and  pre- 
vailing wind^,  and  lead  us  to  a  scientific  application  of  them 
to  practiciil  purposes.     Again  begging  your  indulgence, 
*'  I  have  the  honour  to  remain, 
"  Dear  ilr.  President, 

"  Your  most  obedient  Servant, 

"Jonathan  Osborkb,  M.  D., 

*•  Kinff't  Prof.  Mat.  Med. 

*'Beo,  Dr.  Lloijdr 

The  President  observed,  in  reference  to  the  preceding  com- 
munication, that  the  cooling  power  of  the  air — as  mejisured  by 
the  time  in  which  a  thermometer,  artificially  heated,  cooled 
down  tlirtmgh  liulf  the  excess  of  its  temperature  above  that  of 
the  surrounding  air — had  l>een  already  used  by  Leslie  to 
measure  the  velocitif  of  the  windy  the  eifecta  of  other  causes 
Wing  eliminated  by  means  of  a  second  observation  in  alHl  air. 
This  employment  of  a  heated  thermometer  as  an  nnemometer^ 
although  apparently  not  so  well  known  as  it  deserved,  seemed 
to  be  the  most  valuable  application  of  which  it  wad  aipablc, 
considered  as  an  instrument  of  pki/sical  investigation.  The 
object  of  Dv,  Osborne's  inquiries  waa,  however,  rather  medical 
titan  physical,  and  there  could  be  no  doubt  that  the  means 
which  he  pro|»osed  were  (with  some  modifications)  adequate 
to  the  object  in  view. 

Dr.  Apjohn  suggested  some  additions  and  alterations  in 
the  method  of  observation  proposcil  by  Dr.  Oslx^me. 


Sir  Wiltium  Kowun  Humilton  gave  an  account  of  »orao 
geometrical  reasonings  lending  to  explain  and  confirm  certain 
rcnult*  lo  wliich  he  bad  been  previously  conducted  by  the  me- 
thod of  quaternions,  respecting  the  inscription  of  gaucbo 
potygodii  10  central  surfaces  of  the  second  order. 
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I.  It  19  a  very  well  known  property  of  the  codic  sectioiM, 
that  if  three  of  the  four  sides  of  a  plane  quadrilateral  inscribed 
m  a  given  plane  conic  he  cut  by  a  rectilinear  transversal  in 
three  given  points,  the  fourth  side  of  the  same  variable  qua- 
drilateral is  cut  by  the  same  fixed  right  line  in  a  fourth  point 
likewise  fixed.  And  whether  we  refer  to  the  relation  of  invo- 
lution discovered  by  Desargues,  or  employ  other  principlesy 
it  is  easy  to  extend  this  properly  to  surfaces  of  the  second 
order,  so  far  as  the  inscription  in  them  of  plane  quadrilaterals 
is  concerned.  If  then  we  merely  wish  to  pass  from  one  point 
p  to  another  point  H  of  such  a  surface,  under  the  condition 
that  some  other  point  q  of  the  same  surface  shall  exist,  such 
that  the  two  successive  and  rectilinear  chords,  rg  and  QR, 
shall  pass  respectively  through  some  two  given  gtiide-poinU^ 
A  and  B,  internal  or  external  to  the  surface;  we  are  allowed 
to  substitute^  for  this  pair  of  guide-points,  another  pair^ 
such  as  fi  and  A ,  situated  on  the  same  straight  line  as  ;  aod 
may  choose  one  of  these  two  new  points  anywhere  upon  thai 
line,  provided  that  the  other  be  then  suitably  chosen.  In  fact, 
if  c  and  c'  be  the  two  (real  or  imaginary)  points  in  which  the 
surface  is  crossed  by  the  given  transversal  ab,  we  have  aaly 
to  take  care  that  the  three  pairs  of  points  A  a',  bb',  cc',  stimll 
be  in  involution.  And  it  is  important  to  observe,  that  to 
order  to  determine  one  of  the  new  guide-points,  n'or  a',  w 
the  other  is  given,  it  is  by  no  means  necessary  to  employ 
points  c»  c',  of  intersection  of  the  transversal  with  the  sur(acf, 
which  may  be  as  often  imaginary  as  real.  We  have  only  to 
assume  at  pleasure  a  point  p  upon  the  given  surfiice ;  to  draw 
from  it  the  chords  paq,  qbh;  and  then  if  a' be  given,  4ind  a 
sought,  to  draw  the  two  new  chords  nAs,  sb'p;  orchw  if  a  ii 
to  be  found  from  b',  to  draw  the  chords  pb's,  sa'h.  For  ex- 
ample, if  we  choose  to  throw  off  the  new  guide-point  b'  Io  io- 
tinity,  or  to  make  it  m  guide-star^  in  the  direction  of  th«  given 
line  AB,  we  have  only  to  draw,  from  the  assumed  initial 
super6cial  point  r,  a  rectilinear  chord  PS  of  the  surface,  whi^ 
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shall  be  parallel  to  ab,  and  then  to  join  sr,  and  examine  in 
what  point  a'  this  joining  line  crosses  the  given  line  ab.  The 
point  a'  thus  found  will  be  entirely  independent  of  the  assumed 
initial  point  i%  and  uill  satisfy  the  condition  required  :  in 
such  a  manner  that  if»  from  any  other  assumed  superiicia] 
point  p',  we  draw  the  chords  p'aq',  qbr,  and  the  parallel 
pV  to  ab,  the  chord  rV  shall  pass  through  the  same  point 
a'.  All  this  follows  easily  from  principles  perfectly  well 
known. 

2.  Since  then  for  two  given  guide-points  we  may  thns 
substitute  the  system  of  a  guide-star  and  a  guide-point,  it 
follows  that  for  three  given  guide-points  we  may  substitute  a 
guide-star  and  two  guide- points;  and,  therefore,  by  a  repeti- 
tion of  the  same  process,  may  substitute  anew  a  system  of  two 
•tars  and  one  point.  And  so  proceeding,  for  a  system  of  « 
given  guide-points,  through  which  n  successive  and  rectilinear 
chords  of  the  surface  are  to  pass,  we  may  substitute  a  system 
of  w  -  1  guide-stars,  and  of  a  single  guide-point  The  pro- 
blem of  inscribing,  in  a  given  surface  of  the  second  order,  a 
gauche  polygon  of  n  sides,  which  are  required  to  pass  succes- 
Mvely  through  n  given  points,  is,  therefore,  in  general,  redu- 
cible, by  operations  with  straight  lines  alone,  to  the  problem 
of  inscribing  in  the  same  surface  another  gauche  polygon,  of 
which  the  last  side  shall  pass  through  a  new  fiiced  point,  while 
all  its  other  (ii-  1)  sides  shall  be  parallel  to  so  many  fixed 
straight  lines.  And  if  ihejirst  n  siides  of  an  inscribed  poly- 
gon of  n  4  I  sides,  ppi  Pi  . . .  p«>  be  obliged  to  pass,  in  order, 
through  A  given  points,  A]  A3  .  , .  a^,  namely,  the  side  or  chord 
PP]  through  Ai ,  ^'c,  it  will  then  be  possible,  in  general,  to 
iticribc  also  another  polygon,  pqi  Q2  •  * .  Ph,  having  the  same 
fimt  and  nth  points,  p  and  p„,  and  therefore  the  ^ame^'iui/ or 
closing  side  p„p,  but  having  the  other  n  sides  different,  and 
§uch  that  the  n-  1  first  of  these  slides,  pqi,  Qi  q^,  . ..  g..^ 
Qn  .  1 ,  shall  be  respectively  pnralkl  to  n  -  I  given  right  lines, 
while  the  nth  side  g„ .  1  v„  shall  pass  through  a  Hxed  point  B^* 
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la  thepbae 
ofcldi 
Qi  ■■,  wkich  alttll  bavtt  its 
to  tkdbcdioBofPQiy  with  icqwet  to  tlie  gifci 
Tlw  Bew  diicctioa  wiU  ilidf  be  iscd,  M  bciog  pt- 
nUdtoafxedpiao^widaMJf^alietoaizdl  directioD^iMC 
gencnlljciHijiigatetotliBtpine;  andhcnee  in  tiie  phaen- 
scribed  qoadiibteiml  BtQiQt^tes  tlw  time  fint  ridw  havia^ 
fixed  direction,  tbe  feortk  dde  ^  Bi  will  alto  have  its  direetioB 
fixed:  vhich  may  be  proved,  either  as  a  limiting  form  of  tbe 
theorem  referred  to  in  (1),  respecting  four  points  in  one  line, 
or  from  principles  still  more  elementary.  And  there  is  no  difli- 
culty  in  seeing-  that  becaose  pqi  and  Qi  Ri  have  fixed  and  coo- 
jugate  directions,  the  chord  pb*  is  bisected  by  a  fixed  diameter 
of  the  sur£ice,  fihose  direction  is  conjugate  to  both  of  their^s ;  or 
in  other  words,  that  if  o  be  the  centre  of  the  sur&ce,  and  if  we 
draw  the  variable  diameter  pon,  the  variable  chord  br^  will  then 
be  parallel  to  the  Jiied  diameter  just  mentioned.  So  far,  then, 
as  we  only  concern  ourselves  to  construct  the  fourth  or  clo«n||r 
side  Q3  P  of  the  gauche  quadrilateral  pQi  q^  Qs,  whose  three  first 
sides  have  given  or  fixed  directions,  we  may  substitute  for  it  ano- 
ther gauehequadrilateral  PNBs  03,  inscribed  in  the  same  surface, 
and  such  that  while  its  first  side  pn  passes  through  the  centre 
o,  its  second  and  third  sides,  NRi  and  R«Q3,  are  parallel  to 
two  fixed  right  lines.  In  other  words,  we  may  substitute,  for 
a  system  of  three  guide-starsy  a  system  of  the  centre  and  ttco 
stars,  as  guides  for  the  three  first  sides;  or,  if  we  choose,  in- 
stead of  drawing  successively  three  chords,  pqi,  q,  q^,  QjQj, 
parallel  to  three  given  lines,  we  may  draw  u  first  chord  prj, 
so  as  to  l>e  bisected  by  a  given  diameter,  and  then  a  second 
chord  R^  Q3.  parallel  to  a  given  right  line. 
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4.  Since,  for  a  system  of  three  stare,  we  may  substitute  a 
system  of  the  centre  and  two  stars,  it  follows  that  for  a  system 
of  /our  stars  we  may  substitute  a  system  of  the  centre  and 
three  stars;  or,  by  a  repetition  of  the  same  process,  may  sub- 
stitute a  system  of  the  centre,  the  same  centre  again^  and  two 
stars;  that  is,  ultimately,  a  system  of  two  stars  may  be  sub- 
stituted for  a  system  of  four  stars,  the  two  employments  of  the 
centre  as  a  guide  having  simply  neutralized  each  other,  as 
amounting  merely  to  a  return  from  n  to  p,  after  having  gone 
from  p  to  the  diametrically  opposite  point  n.  For  five  stars 
we  may  therefore  substitute  three;  and  for  six  stars  we  may 
substitute  four,  or  two.  And  so  proceeding  we  perceive  that, 
for  autj  proposed  system  of  guide-stars,  we  may  substitute  two 
stars,  if  the  proposed  number  be  even;  or  three^  if  that  num- 
ber be  odd.  And  by  combining  this  result  with  what  was 
I  found  in  (2),  we  see  that  for  any  given  system  of  n  guide-points 
ire  may  substitute  a  system  of  two  stars  and  a  point,  if  n  be 
odd ;  or  ifn  be  cven^  then  in  that  case  we  may  substitute  a  sys- 
tem of  Mree stars  and  a  point:  which  may  again  be  chiinged, 
by  (3),  to  a  system  of  the  centre,  two  stars,  and  one  point, 

15.  Let  us  now  consider  more  closely  the  system  of  two 
^uide-sturs,  and  one  guide-point;  and  for  this  purpose  let  us 
conceive  that  the  two  first  sides  pQi  and  QiQo  of  an  inscribed 
|rauche  quadrilateral  FQ1Q3P9  are  parallel  to  two  given  right 
line*,  white  the  third  Hide  Q^i^a  i^  obliged  to  pass  through  a 
fijcetl  point  Ba;  the  fir*»t  point  p,  and  therefore  also  the  qua- 
drilateral itself,  being  in  other  respects  variable.  In  the  plane 
PQi  Qi  of  the  two  first  sides,  which  is  evidently  parallel  to  a 
fixed  plane,  inscribe  a  chord  q.s,  whose  direction  sliull  be 
conjugate  to  that  of  the  fixed  line  0B3,  and  rhrrefore  shall 
itMelf  »Kol)e  fixed,  0  being  still  the  centre  of  the  surface;  and 
draw  the  chord  PS.  Then,  in  the  plane  inscribed  quadrilateral 
PUi  Q^s,  the  three  fir^st  itides  have  fixed  directions*  and  there* 
fore,  by  (3),  the  direction  of  the  fourth  side  %P  \n  aNo  fixed. 
In  the  plane  su-^t\ii  which  contains  the  given  point  n.t,  draw 
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b' tka  ve  itmwte  bj  d,!}  the  ib- 
Sw  v^ck  rei^Kt  lo  die  Mo^faor,  tbe 
7*'MC-  ic  :3is  xxift  ine  ]^  r^  -w  «e  caafi  tbe  diorti  sPj  must  in- 
**d=<ej?  1ZB  rajjjL'wuL  wk  ajbol  bcsb^h  inteffsecdii^  the  line 
3::  I;  r.«i&£  Cm  igLie-T  laos  eeodooo,  of  imersecdng  cbese 
rv :  ix^i  prtiirfh  3»  nifieiest  to  esnbie  us  to  dnw  the  chord 
«? :  wTisi  3k»  rvojE  «  sjs  Sees  decenuiied,  by  drmwing  fnwi 
-iif  jag-TTTifft  pzciz  ?  :^  ebora  rs  panliei  to  a  fixed  right  line. 
'^r  lUT  Tz.<fc  AMtinf^.  ft>r  a  mtem  of  two  guide-stars  ind 
Z'ZMt  r^ysr-^»:-[z'L  lae  «r«c«ai  oi  tme  gmide-^ar  and  iuroffmii- 
'.'  fl^i ;  M-e«e  ii  tf^  biKs^  (as  has  been  seen)  a  pairof  reciproca/ 
t'Xcj't^  wiii  n»j>ce<  to  the  eiren  scu&ee. 

r.  I:.  cLen.  it  be  required lo inseribe a  polygpon  ppi  p«..p«i 
v::h  any  old  nombef  2n -r  1  of  sides,  which  shall  pass  suo- 
ce&siTrly  throogh  the  same  number  of  given  points,  ai  a«  .. 
Ai. . :,  we  may  beg^n  by  eusumimg  a  point  p  upon  the  giren 
surface,  and  drawing  through  the  given  points  2a  +  1  successife 
chords  which  will  in  general  conduct  to  a  final  point  p^b.ii 
distinct  from  the  assumed  initial  point  p.  And  then,  by  pro- 
cesses of  which  the  nature  has  been  already  explained,  we  can 
find  a  point  s  such  that  the  chord  PS  shall  be  parallel  toa  fixe<i 
right  line,  or  shall  have  a  direction  independent  of  the  assumed 
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and  variable  position  of  v;  and  ihat  the  chord  sp.^,,,  i  shall  at 
the  same  lime  cross  two  other  fixed  ri^ht  lines,  which  are  reci- 
procal polars  of  each  other.  In  order  then  to  find  a  new  point 
r,  which  shall  satisfy  the  coiidi lions  of  the  proposed  problem, 
or  shall  be  such  as  to  coincide  with  the  point  Pin-i,  deduced 
from  it  as  above,  we  see  that  it  is  necessary  and  sufficient  to 
oblige  this  sought  point  r  to  be  situated  at  one  or  other  ex* 
tremity  of  a  certain  chord  ps,  which  shall  at  once  be  parallel 
to  a  fixed  line,  and  shall  also  cross  two  fixed  polars.  It  is 
clear  then  that  we  need  only  draw  two  planes,  containing  re* 
spectively  these  two  polars,  and  parallel  to  the  fixed  direction  ; 
for  the  right  line  of  intersection  of  these  two  planes  will  be  the 
chord  of  solution  required;  or  in  other  wonls,  it  will  cut  the 
surface  in  the  two  (real  or  imaginary)  points,  p  and  s,  which 
are  attapted,  and  are  alone  adapted,  to  be  positions  of  the  first 
corner  of  the  polygon  to  be  inscribed. 

7.  But  if  it  be  demanded  to  inscribe  in  the  same  surface  a 
polygon  pPtPsr**  Pin- 1*  with  an  even  number  2w  of  sides,  pass- 
ing successively  through  the  same  tven  number  of  given  points, 
Ai  At . .  kut  the  problem  thtn  acquires  a  character  totally  dis- 
Unci.  For  if,  after  assuming  an  initial  point  p  upon  the  sur- 
fiice,  we  pass,  by  2n  successive  chords,  drawn  through  the 
given  points  Ai,  &c.,  to  a  final  point  p«i,  upon  the  surface^ 
which  will  thus  be  in  general  distinct  from  p;  it  will  indeed  be 
possible  to  assign  generally  two  fixed  polars,  across  which,  as 
two  given  guide-lines,  a  certain  variable  chord  sp^n  is  to  be 
drawn,  like  the  chord  sp-i^ .  i  of  (6)}  but  the  chord  PS  will  not, 
in  this  question,  be  parallel  to  a  (fivtn  line^  or  directed  to  a 
given  star;  it  will,  on  the  contrary,  by  (3)  (4)  (5),  be  bisected 
hyatfiven  diameter ^  which  we  may  call  ab;  or,  if  we  prefer  to 
state  the  result  so,  it  will  be  now  the  supplementary  chord  Ns 
f  tlie  same  diametral  section  of  the  surface  (n  being  still  the 
point  of  that  surface  opposite  to  p),  which  will  have  a  given 
direction,  and  not  the  chord  rs  itself.  In  fact,  at  the  end  of 
(4),  we  reduced  the  system  of  2n  guide-points  to  a  system  of 
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the  centre,  two  star^,  and  one  point;  and  in  (u)  we  n 
the  system  of  two  stars  and  a  point  to  the  system  of  a  star 
and  two  polara.  In  order  then  to  find  a  point  p  which  shall 
coincide  with  the  point  P^n  deduced  from  it  as  above,  or  which 
shall  be  adapted  to  be  the  6rst  corner  of  an  inscribed  polygon 
of  2«  sides  passing  respectively  through  the  2n  given  points^ 
Ai  ..  A^ni  ^^e  must  endeavour  to  find  a  chord  ps  which  shall  be 
at  once  bisected  by  the  6xed  diameter  Ait,  and  shall  aho  inter- 
sect the  two  fixed  polars  above  mentioned.  And  conversely, 
if  we  can  find  any  such  chord  ps,  it  will  necessarily^  be  at  leaM 
one  chord  of  solution  of  the  problem  ;  understanding  hereby* 
that  if  we  set  out  with  either  extremity,  p  or  s,  of  this  chord, 
and  draw  from  it  2;i  successive  chords  pp^  &c.,  or  SS|,  &Cm 
through  the  2n  given  points  Ai,  &c.,  we  shall  be  btought iMck 
hereby  (as  the  question  requires)  to  the  point  with  which  we 
started.  For,  in  a  process  which  we  have  proved  la  ailaic  of 
being  aubntituted  for  the  process  of  drawing  the  2ii  cbortl«,  w« 
shall  be  brought  first  from  p  to  s,  and  then  back  from  s  t9  ft 
or  else  first  from  s  to  p,  and  then  back  from  p  to  s :  pfx>vicM 
that  the  chord  of  solution  ps  has  been  selected  so  as  to  satiaf^ 
the  conditions  above  assigned, 

8.  To  inscribe  then^  for  example,  a  gauche  ckHiaQOH  in  oa 
ellipsoid^  v?\  »,  v*m%  or  ssi  ..  89.J9,  under  the  condition  that  16 
thousand  successive  sides  shail  fMM»  successively  through  a 
thousand  given  points  A|  ..  Aiooo»  wc  are  concluded  to  seek  lo 
inscribe,  in  the  same  given  ellipsoid,  a  cliord  P8|  which  shall 
be  at  once  bisected  by  a  given  diameter  ab,  and  also  crossed  h§ 
a  given  chord  CD,  and  by  the  polar  of  that  given  chord.  Now 
in  general  when  any  two  proposed  right  lines  inieraecC  earli 
other,  their  respective  polars  also  intersect,  namrly,  in  thr 
pole  of  the  plane  of  the  two  linos  proposed.  Since  then  lh< 
sought  chord  ps  intersects  the  polar  of  the  given  chonl  c&»  il 
follows  that  the  polar  of  the  same  sought  chord  vn  mail  h»- 
tersect  the  given  chord  cd  itself.  We  may  ihereforv  refloot 
the  problem  to  this  form  :  to  find  a  chord  ps  of  the  dlii 
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which  sliall  be  bisected  by  a  given  diameter  ab,  and  shaU  aUo 
be  such  that  while  it  intersects  a  given  eliord  CD  in  some  point 
E,  its  polar  irittrsects  the  prolongation  of  that  given  chord,  in 
some  other  point  f. 

9.  The  two  sought  points  e,  f,  as  being  situated  upon  two 
polars,  are  of  course  conjuyate  relalively  to  the  mrface  ;  they 
are  therefore  also  conjugate  relatively  to  the  chord  cd,  or,  in 
other  worcisy  they  cut  that  given  chord  harmonically.  The 
four  diametral  planes  abc,  abb,  abd,  abf,  compose  therefore 
an  harmonic  pencil ;  the  second  being,  in  this  pencil^  har- 
monically conjugate  to  the  fourth  ;  and  being  at  the  same 
time,  on  account  of  the  polars,  conjugate  to  it  also  with  re- 
spect to  the  surface^  as  one  iliametral  plane  to  another.  When 
the  ellipsoid  becomes  a  sphercy  the  conjugate  planes  abb,  abf 
become  rectangular ;  and  consequently  the  sought  plane  abe 
^^hUecti  the  angle  between  the  two  given  planes  abc  and  abd. 
This  solves  at  once  the  problem  for  the  sphere ;  for  if,  con- 
versely, we  thus  bisect  the  given  dihedral  angle  (  abd  by  a 
plane  abe,  cutting  the  chord  cd  in  b,  «nd  if  we  take  the  har- 
monic conjugate  F  on  the  same  given  chord  prolonged,  and 
draw  from  b  and  f  lines  meeting  ordinately  the  given  diame- 
ter AB,  tliese  two  right  lines  will  be  f^ituated  in  two  rectangu- 
lar or  conjugate  diametral  planer,  atid  will  satisfy  all  the  other 
conditions  requisite  for  their  being  polars  of  each  other;  but 
each  intersects  the  given  chord  cd,  or  that  chord  prolonged, 
and  therefore  each  intersects  also,  by  (N),  the  polar  of  that 
chord  ;  coch  therefore  satisfies  all  the  transformed  conditions  of 
the  problem,  and  gives  a  chord  of  solution,  real  or  imaginary, 
^  More  fully,  the  ordiitate  eb'  to  the  diameter  ab,  dniwn  from 
f  the  internal  point  of  harmonic  section  B  of  the  chord  cd, 
gives,  when  prolonged  both  ways  to  meet  the  surfHce,  the 
chord  of  real  solution,  ps;  and  the  other  ordinate  ff  to  the 
tame  diameter  ab,  which  is  drawn  from  the  external  point  of 
section  F  of  the  same  chord  cd,  and  which  is  iuelf  wholly  ex- 
ternal to  the  surface,  is  the  chord  n/imngtnarif  solution,  Bui 
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because  when  we  return  from  the  sphere  to  the  eJlipsofdf  i»r 
other  surface  of  the  second  order,  the  condition  of  Insect iott  of 
the  given  dihedral  angle  cabd  is  no  longer  fulfilled  by  tb« 
sought  plane  abe,  a  slight  generalization  of  the  forrgoing^ 
process  becomes  necessary,  and  can  easily  be  accoinplbhed  its 
follows. 

10.  Conceive,  as  before,  that  on  the  diameter  ab  the  or- 
dinate ee'  is  let  fall  from  the  internal  point  of  section  e,  and 
likewise  the  ordinates  cc  and  dd'  from  c  and  d  ;  and  drawalso^ 
parallel  to  that  diameter,  the  right  lines  cc%  dd%  bb'V  ff^ni 
the  same  three  points  c,  Dj  e,  so  as  to  terminate  on  the  dlft> 
metral  plane  through  o  ^hich  is  conjugate  to  the  same  di^ 
meter;  in  such  a  manner  that  oc',  od'^  oe'  shall  be  panUel 
and  equal  to  the  ordinates  c  c,  d'o,  b'b  ;  and  that  ibe  segments 
CB,  ED  of  the  chord  CD  shall  be  proportional  to  the  segmeoCl 
c"b'',  e"d"  of  the  base  c'd"  of  the  triangle  c^od",  wbicAi  b 
situated  in  the  diametral  plane,  and  has  the  centre  o  for  lis 
vertex.  For  the  case  of  the  sphere,  the  vertical  angle  c*oi>'  oi 
this  triangle  is,  by  (9))  bisected  by  the  line  os'^;  wbenfcre 
the  sides  oc^  od",  or  their  equals,  the  ordinates  c'c,  d'd»  af^ 
in  this  case,  proportional  to  the  segments  c^s^  b'  o*  of  iht 
base^  or  to  the  segments  CB,  bd  of  the  chord  :  while  tht 
squares  of  the  ordinates  are,  for  the  same  case  of  the  spbei«i 
equal  to  the  rectangles  acb,  adb,  under  the  segmenta  of  the 
diameter  ab.  Hence, ybr  the  sphere^  lite  squares  of  ih^  &€f» 
ments  of  the  given  chard  are  proportional  to  the  reciamgkt 
under  the  segments  of  the  given  diameter^  these  latter  ail- 
ments being  found  by  letting  fall  ordinates  from  the  eoda  ot 
the  chord ;  or,  in  symbols,  we  have  the  proportion, 

CF* :  DF*  : :  ce'  :  ed'  r :  ac  b  :  adb. 

But,  by  the  general  principles  of  geometrical  dtfi^muUiom^  Me 
property^  thus  stated^  cannot  be  peculiar  to  the  sphere^  It 
must  extetid^  without  any  further  modification,  io  the  elUp^Oid; 
and  it  gives  at  once,  for  that  surface,  the  two  poiota  of  bar* 
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monic  section,  s  and  F,  of  the  p^iven  chord  cd,  through  which 
points  the  two  sought  chords  of  real  and  imaginary  solution 
are  to  pass ;  these  chords  of  solution  are  ilierefore  compleieli^ 
determined^  since  they  are  to  be  also  ordinates,  as  before,  to 
the  given  diameter  ab.  The  problem  of  inscription  Jbr  tht 
ellipsoid  is  therefore  fully  resolved  ;  not  only  when,  as  in  (6), 
the  number  of  sides  of  the  polygon  is  odd^  but  also  in  the 
more  diflcult  case  (7),  when  the  number  of  sides  is  even^ 

II.  If  the  given  surface  be  a  hyperbolold  oi two  sheets^ 
one  of  the  two  fixed  polars  will  still  intersect  that  surface,  and 
the  fixed  chord  co  may  still  be  considered  as  real.  If  the 
given  diameter  ad  be  also  real,  the  proportion  in  (10)  still 
holds  good,  without  any  modification  from  imaginaries,  and 
determines  still  a  real  point  e,  with  its  harmonic  conjugate  f, 
through  one  or  other  of  which  two  points  still  passes  a  chord 
q/'real  solution^  while  through  the  other  point  of  section  still 
is  drawn  a  chord  of  imaginary  solution^  reciprocally  polar  to 
the  former.  But  if  the  diameter  ah  be  imaginary^  or  in  other 
words  if  it  fail  to  meet  the  proposed  hyberboloid  at  all,  we 
are  then  led  to  consider,  instead  of  it,  an  ideal  diameter  a'b', 
liaving  the  same  real  direction^  but  terminating,  in  a  well- 
known  way,  on  a  certain  supplementary  surface;  in  such  a 
manner  that  while  a  and  n  are  now  imaginary  points^  the 
points  a'  and  b'  are  real,  although  not  really  situated  on  the 
given  surjhce  ;  and  that  * 

OA*  «=  OB*  -=  -  Oa"*  =  -  OB**. 

The  points  c'  and  d'  are  still  real,  and  ho  are  the  rcct^mglcs 
ACB  and  ADD,  although  a  and  n  are  imaginary  ;  for  we  may 
write, 

V  AC'U  «  OA*  -  OC*?,  AD'b  -  0A»  -  OD^, 

and  the  proportion  in  (10)  becomes  now, 

It  gives  therefore  still  a  real  point  of  section  B,  and  at  ea/con- 
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jugate  point  f;  and  through  these  two  points  of  section  ofcD 
we  can  stUl  draw  two  real  right  lines,  which  shall  still  ofdi- 
nately  cross  the  real  direction  of  ab,  and  shall  still  be  two  re- 
ciprocal polars,  satisfying  all  the  transformed  conditions  of  the 
question,  and  coinciding  still  with  two  chords  of  real  and 
imaginary  solution.  For  the  double-sheeted  hyperboloid^  there^ 
fore,  as  well  Vi%  for  the  ellipsoid,  the  problem  of  inscribing  at 
^gauche  thiliaf/on,  or  other  even-sided  polygon^  whose  sides 
shall  pass  successively,  and  in  order,  through  the  same  giren 
iiymber  of  points,  is  solved  by  a  system  oi  two  polar  chorda^ 
which  we  have  assigned  geometrical  processes  to  determine; 
and  the  solutions  htg still,  in  general, ybwr  in  number;  two  of 
ihcm  being  still  real,  and  two  imaginary. 

12.  If  the  given  surface  be  a  hyperboloid  of  09te  ^eei^  then 
T)ot  only  may  the  diameter  ab  be  real  or  imaginary,  but  al«o 
the  chord  cd  may  or  may  not  cease  to  be  real ;  for  the  two 
iixed  polars  will  now  either  both  meet  the  surface,  or  else  both 
a  to  meet  it  in  any  two  real  points.  When  ab  and  CD  are 
loth  real,  the  proportion  in  (10),  being  put  under  the  form 

CF^ :  DF^* : :  ce«  :  ed"  : :  oa^  -  oc^ :  oa*  -  oD**, 

shews  that  the  point  of  section  E  and  its  conjugate  f  will  be 
sal,  if  the  points  c  and  n  fall  both  on  the  diameter  ab  iUeif, 
or  both  on  that  diameter /jro/ow*/^^/;  that  is,  if  the  estremitiet 
c  and  D  lie  both  ivithin  or  both  without  the  interval  beiweeo 
the  two  parallel  tangent  planes  to  the  surface  which  are  drawn 
at  the  points  a  and  b  :  under  these  conditions  therefore  theie 
will  stiil  be  two  real  right  lints,  which  may  still  be  called  tlie 
iufo  chords  of  solution ;  but  because  these  lines  will  still  be 
two  reciprocal  polars,  they  will  now  (like  the  two  fixed  polan 
above  mentioned)  either  both  meet  the  hyperboloid^  or  ebs 
both /ail  to  meet  it;  and  consequently  there  will  now  beeitJker 
Jour  real^  or  else/or/r  imaginary  solutions.  If  au  and  CD  be 
still  both  real,  but  if  the  chord  en  have  Oft€  extremity  wUkin 
and  the  other  extremity  without  the  interval  between  the  two 
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parallel  tangent  planes,  the  proportion  above  written  will 
assign  a  negative  ratio  for  the  squares  of  the  segments  of  cd; 
the  points  of  section  e  and  f,  and  the  two  polar  chords  of  so- 
lution^  become  therefore,  in  this  case,  themselves  imaginary  ; 
and  of  course,  by  still  stronger  reason,  the  four  solutions  of 
the  problem  become  then  imaginary  likewise.  If  CD  be  real, 
but  AB  imaginary,  the  proportion  in  (11)  conducts  to  two  real 
points  of  section,  and  consequently  to  two  real  chords,  which 
may,  however,  correspond,  as  above,  either  to  four  real  or  to 
four  imaginary  solutions  of  the  problem.  And,  finally,  it  will 
be  found  that  the  same  conclusion  holds  good  also  in  the  re- 
maining case,  namely,  when  the  chord  cd  becomes  imaginary, 
whether  the  diameter  ab  be  real  or  not ;  that  is,  when  the  two 
fixed  polars  do  not  meet,  in  any  real  points,  the  single-sheeted 
hyperboloid, 

13.  Although  the  case  last  mentioned  may  still  be  treated 
by  a  modification  of  the  proportion  assigned  in  (10),  which 
was  deduced  from  considerations  relative  to  the  sphere,  yet  in 
order  to  put  the  subject  in  a  clearer  (or  at  least  in  another) 
point  of  view,  we  may  now  resume  the  problem  for  the  ellip- 
ftoid  as  follows,  without  making  any  use  of  the  spherical  de- 
formation. It  was  required  to  find  two  lines,  reciprocally 
polar  to  each  other,  and  ordinately  crossing  a  given  diameter 
AB  of  the  ellipsoid,  which  should  also  cut  a  given  chord  cd  of 
the  same  surface,  internally  in  some  point  b,  and  externally 
in  tome  other  point  r.  Bisect  cd  in  g,  and  conceive  bf  to  be 
btMOied  in  ii ;  and  besides  the  four  old  ordinates  to  the  dia- 
meter ad,  namely  cc',  dd'»  ev;\  and  ¥w\  let  there  be  now  sup- 
posed to  be  drawn,  as  two  new  ordinates  to  the  same  diameter, 
the  lines  gg' and  hh'.  Then  g'  will  bisect  c'd',  and  n'  will 
bisect  bV;  while  the  centre  o  of  the  ellipsoid  will  Kiill  bisect 
AB,  And  because  the  points  e'  and  f'  are  harmonic  conju- 
gates, not  only  with  respect  to  the  points  a  and  n,  but  alto 
with  respect  to  the  points  c'  and  u',  we  shall  have  the  follow- 
ing equalities : 
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Hence, 
that  is, 


OH 


h'f^  =  h'b'«  =  HA  •  h'b  =  h'c'  ,  a  V, 

OA*  +  OG"*  -  CG*^     Ok'  +  oc\  oiy 


20G 


OC  +OD 


Now  each  of  these  two  last  expressions  for  oh'  rtmmi 
teo]^  and  assigns  a  real  and  determinate  position  for  tbe  point 
h',  even  when  the  points  c\  v\  or  tbe  points  a,  b,  or  wb«n 
both  these  pairs  of  points  at  once  become  imaginary;  for  the 
points  oand  G'are  still  in  all  cases  real,  and  so  are  tbe  squares 
of  OA  and  c'g',  the  rectangle  under  oc'  and  od',  and  the  sum 
Oc'+  od'.  Thus  h'  can  always  be  found,  as  a  real  point,  and 
bonce  we  have  a  real  value  for  the  square  of  h'b',  or  h'f',  which 
will  enable  us  to  assign  the  points  E'and  f'  tbemselved^  or  else 
to  pronounce  that  they  are  imaginary. 

14.  We  see  at  the  same  time,  from  the  valuea  ii'o'-oA* 
and  h'g'^-c'g'^  above  assigned  for  h'e^  or  h'f'®,  that  these  two 
sought  points  e'  and  f'  must  both  be  real,  unless  the  two  fixed 
points  \  and  c'  are  themselves  both  real,  since  o,  g\  n\  are^all 
three,  real  points.  But  for  the  ellipsoid,  and  for  the  doubk 
sheeted  hyperboloid,  we  can  in  general  oblige  the  points  c,  IV 
and  their  projections  c',  d',  to  become  imaginary^  by  selecttBf 
that  one  of  the  two  fixed  polars  which  does  not  actuslly 
the  surface ;  for  these  two  sorts  of  surfaces,  the  two  |>olar 
of  solution  of  the  problem  of  inscription  of  a  gauche  polyg^ 
with  an  even  number  of  sides  passing  through  the  same  ntim 
her  of  given  points,  are  therefore  found  anew  to  be  two  rm 
lines^  although  only  one  of  them  will  actually  intersect  tbe 
surface,  and  only  two  of  the  four  polygons  will  (as  before^ 
real.  And  even  for  the  single  sheeted  hyperboloid,  in  01 
to  render  the  two  chords  of  solution  imaginary  tmest  it  is  an- 
cessary  that  the  two  given  polars  should  octually  meet  tic 
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surface;  for  otherwise  the  polar  line«  deciuced  wiU  BtiU  be 
real.  It  is  necessary  also,  for  the  imaginariness  of  the  two 
lines  (ieiluced,  that  the  given  diameter  ab  should  be  itself  a 
real  diameter,  or  in  other  words  that  it  should  actualljr  inter- 
sect the  hyperboloid.  But  even  when  the  given  chord  CD 
and  the  given  diameter  ab  are  thus  both  real,  and  when  the 
surface  is  a  single  sheeted  hyperboloid,  it  does  not Jbllow  that 
the  two  chords  of  solution  may  not  he  real  lines.  We  shall 
only  h^vejaiied  io  prove  their  reality  by  the  expressions  re- 
cently referred  to.  We  must  resume^  for  this  case,  the  reason- 
ings of  (12),  or  some  others  equivalent  to  them  ;  and  we  find, 
as  in  that  section  of  this  Abstract,  for  the  imaginariness  of  the 
two  sought  polur  lines,  the  condition  that  one  of  the  two  ej[< 
tremities  of  the  given  and  real  chord  CD  shall  fall  within,  and 
that  the  other  extremity  of  that  chord  shall  tail  without  the 
interval  between  the  two  real  and  parallel  tangent  planes  to 
the  single  sheeted  hyperboloid,  which  are  drawn  at  the  extre- 
mities of  the  real  diameter  ab.  Sir  W.  R.  Hamilton  confesses 
that  the  case  where  all  these  particular  conditions  are  com- 
bined, so  as  to  render  imaginary  the  two  polar  lines  of  solu- 
tion, had  not  occurred  to  him  when  he  made  to  the  Royal 
Irish  Academy  his  communication  of  June,  1849. 

15.  It  seems  to  him  worth  while  to  notice  here  that  in«itead 
of  the  foregoing  metric  processes  for  finding  (when  they  exi»t) 
the  two  lines  of  solution  of  the  problem,  the  follow ing/yrfi/zAtc 
process  of  construction  of  those  lines  may  always,  at  lea«t  in 
theory,  be  substituted,  although  in  practice  it  will  sometimes 
require  modification  for  imaginaries.  In  the  diametral  plane 
ABC,  draw  a  chord  ku'l,  which  shall  be  bisected  at  the  known 
paint  D  by  the  given  diameter  ab;  and  join  ck,  cl.  Th<*ne 
joining  lines  will  cut  that  diameter  in  the  two  sought  points 
It'f  f';  which  being  in  this  manner  found,  the  two  sought 
lines  of  solution  rk',  if',  are  constructed  without  any  difli- 
coUy.  For  the  sphere,  the  ellipsoid,  and  the  hyperboloid  of 
two  sheets,  attliough  not  always  for  the  single  sh(?i?ted  hyper- 
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boloid,  this  simple  and  grapbic  process  can  actually  be  applJeti, 
without  any  such  modiQcatton  from  imaginanes  ais  if  as  abort* 
alluded  to.  The  consideration  of  non-ceatral  surfaces  do«s 
not  enter  into  the  object  of  the  present  commuitication;  nor 
has  It  been  thought  necessary  to  consider  in  it  any  limiting 
or  exceptional  cases,  such  as  those  where  certain  positions  or 
directions  become  indeterminate,  by  9ome  peculiar  combina- 
tions of  the  data,  while  yet  they  are  in  tjeneral  definitely  m§- 
si|^nable,  by  the  processes  already  ej^plained. 

16.  Sir  William  Rowan  Hamilton  is  unwilling  to  add  to 
the  length  of  this  communication  by  any  historical  references; 
in  regard  to  which,  indeed,  he  does  not  consider  himself  pre- 
pared to  furnish  anything  important,  as  supplementary  to  what 
seems  to  be  pretty  generally  known,  by  those  who  feel  an  in* 
terest  in  such  matters.  He  has  however  taken  some  pains  lo 
inquire,  from  a  few  geometrical  friends*  Whether  it  Is  liktlff 
that  he  has  been  anticipated  in  his  results  respecting  the  to* 
scription  of  gauche  polygons  in  surfaces  of  the  second  order; 
and  he  has  not  hitherto  been  able  to  learn  that  any  such  an- 
ticipation is  thought  to  exist.  Of  course  he  kno«vs  thai  he 
must,  consciously  and  unconsciously,  be  in  many  ways  in- 
debted to  bis  scientific  contemporaries,  for  their  instructiofis  and 
suggestions  on  these  and  on  other  subjects ;  and  al^o  to  bi* 
acquaintance,  imperfect  as  it  may  be,  with  what  has  been  done 
in  earlier  times.  But  he  conceives  that  he  only  does  justice 
to  the  yet  infant  Method  of  Quaternions  (ct»mraunicaled  to  the 
Royal  Irish  Academy  for  tlje  first  time  in  1843),  when  be 
states  that  he  considers  himself  to  owe,  to  that  new  method 
of  geometrical  re^^earch,  not  merely  the /'c^uf/^  stated  to  tbe 
Academy  in  the  summer  of  1849*  respecting  these  iiiscriptiotu 
of  gauche  polygons,  and  several  other  connected  ultbough 
hitherto  unpublished  results,  which  to  him  appear  remarkablift 
but  also  the  Hugycation  of  the  mode  of  gcomeirirai  inFesttga* 
tion  which  has  been  employed  in  the  present  Abstract*  N«» 
doubt  the  principles  used  in  it  have  all  been  very  elemeolary. 
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and  perhaps  their  combination  would  have  cost  no  seriom 
trouble  to  any  experienced  j/eometer  who  had  chosen  to  attack 
the  problem.  But  to  his  own  mind  the  whole  foregoing  in* 
vestigation  presents  itself  as  being  (what  in  fact  in  his  case  it 
ww)  a  mere  irtntslation  of  the  quaternion  analysis  inio  ardi^ 
nary  geometrical  language^  on  this  particular  subject.  And 
he  will  not  complicate  the  present  Abstract  by  giving^  on  this 
occasion,  any  account  of  those  other  theorems  respecting  po- 
lygons in  surfaces,  to  tvhieh  the  Calculus  of  Quaternions  ha9 
conducted  him,  but  of  which  he  has  not  yet  seen  how  to 
translate  the  proofs  (for  it  is  easy  to  translate  the  results)  into 
the  usual  language  oi  geometry. 


^^mrn 


Sir  William  Rowan  Hamilton  gave  also  an  account  of 
le  general  researches,   respecting  curvatures  of  surfaces, 

I  and  geodetic  triangles  thereon,  conducted  by  ihc  method  of 
quaternions ;  but  desires  that  the  publication  of  the  Abstract 
of  this  communication  may  be  postponed  to  another  occasion. 
^  Mat  27th,  1850. 

THE  REV.  HUMPHREY  LLOYD,  D.  D.,  President, 
in  the  Chair. 

Dii,  Ti>DD  exhibited  to  the  Academy  two  small  quarto  paper 
MSS.  in  the  Irish  language  and  character^  the  property  of  the 
lioyal  Burgundian  Library  at  Brussels. 

He  stjited  that  hi;*  attention  was  first  called  to  these  MSS. 
by  the  communication  made  to  the  Academy  on  the  24th  of 
May,  1847,  by  Mr,  liindon,  relative  to  the  Irish  MSS.  pre- 
served in  that  library.  Soon  afterwards  Mr.  (iraves,  the  Se- 
cretary of  Council,  having  had  occasion  to  visit  Brussels,  Wiui 
kind  enough  (u  send  him  (Dr.  Todd)  a  very  detailed  uctount 
of  these  and  one  or  two  other  MSS.,  which  «eemed  to  bt?  ol 
peculiar  interest  to  the  6tudentof  lri»h  history.  This  induced 
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iim  to  visit  Brussels  himself,  and  to  inspect  the  MSS. 
question.  He  there  collated  the  curious  hiiitory  of  the  Dartbh 
wars  in  Ireland,  of  which  there  is  an  imperfect  copy  in  the 
Library  of  Trinity  Collejre.  He  transcribed  the  passages  de- 
ficient in  that  copy,  and  brought  home  a  list  of  the  raricyus 
readings  found  in  the  Brussels  MS,  of  that  very  importvnt 
tract,  with  a  view  to  its  publication ;  but  lime  did  not  permit 
bim  to  do  more.  He  saw»  however,  that  the  two  voYumes  now 
exhibited  to  the  Academy  were  of  much  greater  importance, 
and  were  in  fiict  the  most  valuable  documents  im  ibe  illustm- 
lion  of  the  ecclesiastical  history  and  topograghy  of  Ireland 
that  have  been  as  yet  discovered.  He  hoped,  therefore,  that, 
'  as  he  now  has  it  in  his  power  to  exhibit  them  to  the  Academy, 
gome  account  of  their  contents  would  not  be  unacceptable. 
But  first  it  was  necessary  to  explain  how  ihey  cane  into  hit 
possession,  and  how  it  was  that  be  was  enabled  to  exhibil 
them  here*  He  owes  this  privilege  to  the  very  great  kiiidneM 
of  his  Excellency  the  Lord  Lieutenant  of  Ireland,  lyr.  Todd 
was  so  much  impressed  with  the  great  importance  of  obtain- 
ing copies  of  the  MSS.  now  before  the  Academy,  that  he  ven- 
tured to  state  the  case  toHisExcellency,  having  been  informed 
at  Brussels,  that  the  Belgian  Government  would  make  oa 
diificuUy  about  lending  the  MSS.,  if  application  were  made 
to  them  by  the  Government  here.  The  Lord  Ltcutenaitt, 
although  he  was  then  in  London,  and  occupied  with  tnudi 
urgent  public  business,  very  kindly  look  the  matter  up,  niaH« 
the  necessary  communication  to  the  Belgian  autharities,  ami 
in  short  obtained  the  MSS.,  with  full  permission  to  have  trviiA- 
cripts  made  of  them. 

Dr.  Todd  exhibited  the  beautiful  copies  of  these  valuiiht« 
records  which  had  been 'made  for  htm  by  Mr.  Eugene  CurT]r» 
copies  which  he  had  no  hL>situtioii  in  saying  were  much  morv 
valuable  than  the  tirii^inals,  as  being  not  only  more  IrgiMe 
and  intelligible,  but  also  in  many  respects  more  correct.  He 
then  proceeded  to  describe  the  contents  of  the  two  curiotn 
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volumes  thm  recovcreH  to  Ireland;  premising  tlrat  they  if  ere 
bath  in  the  lianHwHtin^  of  the  celebrated  friar,  Michael 
O'Clery,  well  known  as  beings  one  of  the  chroniclers  to  whom 
Colg'an  g^ave  the  honourable  appellation  of**  the  Four  Masters." 
Tlie  first  volume  was  the  original  autograph  MS.  of  the  Mar- 
tyrology  of  Donegal,  so  often  referred  to  by  Colgan  in  hrs 
Acta  Sanctorum.  It  contained  the  original  attestation§,  in 
the  Irish  language,  of  the  professional  antiquaries,  Flan  Mac 
Aodhagain  [Egan]  and  Conor  Mac  Brody,  together  with  the 
approbation  (in  Latin)  of  the  Koman  Catholic  Prelates,  Ma- 
lachy,  Archbishop  of  Tuum;  Boetius^  Bishop  of  Elphin; 
Thomas  Fleming,  Archbishop  of  Dublin;  and  lloch,  Bishop 
of  Kildare.  These  documents  possess  the  autograph  signa- 
tures of  the  parties,  and  are  dated  in  November  and  Decem- 
ber, HJSf),  and  in  January  and  February,  1637,  Of  Michael 
O'Clery,  the  principal  author  or  compiler  of  this  Marlyrology, 
we  leurti  from  Cotgan  that  he  was  by  profession  an  antiquary, 
and  eminently  learned  in  the  history  and  antiquities  of  Ireland* 
After  joining  the  Franciscan  Order  at  the  Convent  of  Lou- 
vain,  he  was  permitted  hy  his  superiors  to  continue  bis  fa- 
vourite studies,  and  was  even  sent  into  Ireland  for  the  purpose 
of  collecting  materials  for  a  work  on  tlie  lives  of  the  Irish 
saints,  which  was  contemplated  by  the  guardian  of  the  con- 
vent, the  learned  father  Hugh  Ward,  but  which  his  death  in 
1637  unfortunately  put  an  end  to.  The  volumes  now  before 
the  Academy  were  in  part  the  results  of  O'Clery's  researches; 
and  having  been  placed  in  the  hands  of  Colgan,  after  the 
death  of  Ward,  they  have  been  virtually  the  means  of  pre* 
serving  to  us  almost  alt  that  is  now  known  of  the  history  of 
the  saints  of  Ireland.  Colgan's  labours,  however,  were  also 
interrupted  by  his  death,  after  he  had  completed  but  three 
months  of  the  year,  atnl  we  must,  therefore,  still  have  recoume 
lo  original  sources  (or  infurmulion  respecting  the  saints  whose 
festivals  occur  In  the  nine  remaining  months.  This  circum- 
stance greatly  enhances  the  value  of  the  volumes  now  reco- 
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vcrcd,  and  renders  it  a  matter  of  great  congratulation  to  the 
friendsj  of  Irish  history  that  they  have  been  transcribed,  and 
their  contents  made  accessible  to  Irish  scholars.  The  Mar- 
tyrology  of  Donegal  was  not  altogether  the  work  of  Michael 
0*C]ery,  although  he  was  probably  the  principal  com- 
piler. He  was  assisted,  as  Colgan  tells  us,  by  the  other  thrM_ 
antiquaries,  who  were  also  his  colleaguefi  in  the  coropilatil 
of  the  Annals  of  the  Four  Masters  ;  and  there  w*ere  \ike\ 
others  in  the  Convent  of  Donegal,  who  gave  their  aid  by 
plying  notices  of  those  Irish  saints  who  had  lived  in  fon 
countries,  or  whose  acts  were  recorded  by  foreign  historiajia 
The  MS.  which  contains  this  valuable  work  is  divided  into 
two  parts.  In  the  first  part  the  saints  aie  in  the  order  of  the 
months  of  the  year,  at  the  days  on  which  their  memories  were 
[lionoured  iu  Ireland.  In  the  second  part  the  names  oftlie 
saints  are  arranged  alphabetically.  In  both  parts  several  ca- 
rious notices  occur  incidentally,  in  which  ancient  books,  not 
now  known  to  exist,  are  quoted,  and  in  which  ancient  cro«efa» 
shrines,  and  reliquaries,  are  mentioned,  most  of  which  h^tt 
entirely  disappeared.  A  note  at  the  end  of  the  volume  infoms 
us  that  the  Martyrology  was  begun  and  finished  in  the  Con- 
vent of  Donegal,  and  that  it  was  completed  on  the  I9tb  o( 
April,  IG30. 

The  second  volume  is  even  still  more  important,  tor  u 
contains  copies  of  some  of  the  original  documents  from  vrhidi 
the  former  work  was  compiled.  These  are  also  in  the  autogra|)li 
of  Michael  O'Ck-ry,  transcribed  by  him  from  ancient  MSS*« 
which  have  probably  long  since  perished.  The  first  six iy-»evca 
pages  of  the  volume  are  occupied  with  some  ancient  poems  in 
thelrish  language,  all  bearing  out  the  history  of  the  I ri&b  saints, 
with  several  other  documeutii  of  very  great  interest  to 
student  of  church  history,  Amongs^t  them  are  thu  Confessi^ 
or  Litany  of  St.  Kiaran,  the  Lorica  (as  it  is  called)  ofSl. 
Colunihkille,  the  history  of  ihc  twelve  apo»lli'«  of  Ireland* 
^c.     This  portion  of  the  volume  contains  also  the  only  ni|m'« 
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we  possess  of  the  very  curious  Regular,  or  religious  Rules  of 
ihe  principal  founders  of  religious  liousesin  Ireland,  such  as  the 
Mule  of  Eachtgus  OXuanain  of  the  Abbey  of  Roscrea,  the 
Rule  of  Columbkille,  the  Rule  of  St.  Ailbhe  of  Emly,  the 
Rule  of  Cormac  Mac  Cuillenain  of  Cashcl,  the  Rule  of  St. 
Comhgall  of  Bangor,  &c.  These  rules  are,  for  the  most  part, 
in  metre,  and  along  with  thenn  are  several  curious  poems  attri- 
buted to  the  principal  saints  of  Ireland,  throwing  very  great 
light  on  the  religious  opinions,  manners,  and  customs  of  the 
Irish  Church,  from  the  fifth  to  the  twelfth  century.  This  por- 
tion of  the  volume,  the  writer  tells  us,  was  transcribed  from  an- 
cient MSS.,  partly  in  the  Abbey  of  QutOi  county  Clare,  in 
1634,  partly  at  Drobhaois,  now  Bundroose,  county  Sligo,  in 
1630.  The  remainder  of  the  volume  is  occupied  by  the  Fei- 
lire,  or  Martyrology,  of  St,  Aenghus  the  Culdee,  the  Martyr- 
ol(^y  of  Marian  us  Gorman,  the  Martyrology  of  Tallaght,  and 
the  Naoirahgenealach,  or  Genealogy  of  the  Saints.  Of  this 
last  there  are  two  different  transcripts;  it  is  a  long  poem  con- 
taining the  history  of  the  saints  of  Ireland,  and  has  been  attri- 
buted to  Sealbhacb,  the  secretary  of  King  Cormac  Mac  CuiU 
lenan,  who  flourished  at  the  end  of  tSe  ninth  and  beginning  of 
the  tenth  century.  One  of  these  copies  was  transcribed  at  the 
Convent  of  Donegal,  on  the  25th  of  April,  1636,  out  of  the 
parchment  book  of  Maurice  Mac  Torna  O'Mulconry ;  the  other 
wa»  copied  on  the  28tii  of  the  same  month  and  year,  and  at 
tlie  same  place,  out  of  the  book  of  Leacain  of  Mac  Firbis.  The 
Feilire  of  Aenghus  was  transcribed  9th  February,  1630,  from 
a  copy  made  in  the  year  1534,  by  Jeremiah  O'Mulconry,  The 
Martyrology  of  O'Gorman  and  the  Martyrology  of  Tallaght 
appear  to  have  been  copied  irom  a  much  more  ancient  MS., 
which  is  frequently  called  by  our  author,  **  the  old  parchment 
WS./*  although  its  precise  nge  is  not  specified.  Neither  is 
the  date  of  thf  present  transcript  particularly  given,  although 
ibc  attcbtation  prefixed  to  it,  subscribed  by  Fearfcasia  O'MuU 


request,  made  application  to  the  Government  of  Belgiuni,  must 
be  regarded  by  him  as  a  personal  favour  granted  to  btmself^  on 
the  part  of  that  dUtinguished  nobieman,  stUI  he  could  not  but 
feel  that  tt  was  a  favour  which  no  private  individual,  as  such, 
had  a  right  to  ask,  and  which  was  accorded  to  him  in  conse- 
quence of  the  official  relation  in  which  he  had  the  honour  Co 
stand  to  the  Academy.  He  trusted,  therefore,  that  there 
would  be  no  impropriety  in  his  moving  the  Academy,  as  the 
body  whose  especial  duty  it  is  to  watch  over  and  collect  lh« 
authentic  sources  of  Irish  history,  to  return  public  tbaiikt  to 
His  Excellency  the  Lord  Lieutenant  for  his  kindness  in  pro- 
curing for  Ireland  the  use  of  these  records,  and  also  to  die 
Belgian  Government,  and  the  director  of  the  Burgundian 
Library  at  Brussels,  for  their  very  great  liberality  in  lendiiig 
the  MSS.,  and  permitting  them  to  be  transported  to  fto  great 
a  distance  for  the  purpose  of  being  transcribed* 


It  was  RevSolved, — That  the  thanks  of  the  Academy  be 
given  to  His  Excellency  tlie  Lord  Lieutenant  fur  his  kiixlDeii 
in  exerting  his  influence  with  the  Belgian  Govemmeot  to  pr> 
cure  the  use  of  tbese  MSS.  for  Irish  scholars,  and  the  permit 
sion  to  have  copies  of  them  made. 

Also, — That  His  Excellency  be  rcqueetcd,  in  rclfiming 
the  MSS.,  to  convey  the  thanks  of  the  Academy  to  the  BcJ- 
gian  Government,  for  their  very  great  liljcndity  in  permit  ting 
the  MSS.  to  be  transported  to  so  great  a  distance  for  tlic  pur- 
pose of  being  transcribed. 

By  permission  of  the  Academy,  Mr.  Clibborn^  thccomttfr 
of  the  museum,  read  a  letter  addressed  by  him  to  ihc  6ca^ 
tary,  containing  observations  made  to  him  by  travellers  Tiait^ 
ing  the  mu«euni,  noticing  the  tsiuiilarity  of  vanoti*  aitid6i 
found  in  Irebnd  to  ornaments  actually  in  nie  ill  other 
countries. 


6» 


Junk  10th,  1850. 
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>,  D.  D.,  President, 


t^ndetl  the  meeting  of 


low  til  perionn  ft  tluty 
•  IMucCullagli,  by  pre- 
anuscript  of  the  Latin 
by  Colonel  Charles 
y  Professor  JlacCul- 
'■  Irish  Archjcological 
iitodj  the  MS.  should 
deujy.  The  printing 
ic  for  fulfilling  the  in- 


Q.  W.  HemansyEsq.^ 
'  seven  bronze  or  cop- 
pr\  the  MitlUind  Great 


i 

^^^  ^                   i.  ln\y)\UftE^     '*  Jimc  8,  1850. 

^1  '        'J\  v^              lending  you  herewith, 

^m                          V  ^  ^^  -fonduy  night,  seven 

^B  ^-Oi  he  eJEcavations  of  the 

^1  '         i  ^         ^^^^\j    and  arc  remarkably 

nne  Vi>ccimen8,    roiu  their  mze  and  the  perfect  state  of  the 

Irivetd,  mouldings,  and  cutting-edge,  whieh  latter  is  almofit  Ofl 
tiiarp  aa  the  metal  ie  capable  of  being  made. 

*  Af^  aoeonit  ofthb  M8.,  sb4  of  the  drmniCaBOTt  vndcr  which  It 
trai  piirclHiwd  bj  ProfoMor  Mm  Calbgh,  wiU  b«  foond  in  Hit  Fr cfAcc  to  the 
volwDft,  M  publUbcd  by  lh«  Irish  Archicotogica]  Society. 
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"  They  were  discovered  about  two  and  a  half  feet  under  ^ 
the  siwrfBCC  of  a  shallow  bog,  in  the  townland  of  HUl^woodv  m 
pansh  of  Kilconncll,  comity  Galway ;  tliey  were  found  gtuck 
in  a  bunch  in  the  ground>  with  the  points  down.     No  other 
reliGs  appeared  near  them. 

*'  I  am  yours  very  truly* 

♦*G.W,  Hbmaks, 

**  Chief  Em^inetr. 

**  Edward  Clihhom^  Esq,^ 
^^Amstant  Secretary^  R,  /.  Am" 


Eev,  Dr.  Robinson  gave  an  account  ol*  a  new  anemometer. 

He  would  not  have  been  induced  to  atld  another  to  the 
numerous  instruments  of  this  kind  already  inveuted*  but  that 
he  thought  an  exposition  of  the  principles  which  guided  him 
in  its  construction  might  be  of  use.  The  time,  too»  is  nxu^ 
picious,  when,  under  the  giudance  of  the  President,  we  iw 
forming  an  association  to  study  the  meteorology  of  Irehud. 
That,  he  hoped,  ^vas  an  example  which  would  be  widely  fol-> 
lowed,  as  in  a  most  brilliant  instance.  Dr.  Lloyd,  in  c^tib- 
lighing  tlic  D\ibrin  Magnetical  Observatory,  ga\e  the  first  i»- 
[julsc  to  that  splendid  course  of  magnetic  investigation,  wUdi 
Id  one  of  the  proudest  achievements  of  the  present  centinj* 
Other  bnmchcs  of  meteorology  have  l>ccn  brought  to  high 
perfection,  but  ancmometry,  one  of  the  most  im]K»rtant  sal 
closely  connected  with  all  the  rest,  i{j  far  in  the  l>ack-ground»— 
not  irom  neglect.  Almost  in  the  dawn  of  modern  scicoee  wt 
find  Derhani  and  Hookc  engaged  with  it ;  and  fi'om  them 
to  the  present  day,  a  succession  of  Indtrumcntd,  many  higUy 
ingenious,  show  that  it  has  been  zealously,  if  not  suooo8»- 
faUy  cuhivated*  Yet  it  has  borne  but  little  fruitt  ^ 
cause,  as  he  thought,  a  wrong  track  liad  been  folio wc«l  in 
oljftervution.  What  we  want  to  know  respecting  wind  in 
T  with   ita  direction)  its  motion ^ — the  space  throi 


567 


which  the  particles  of  air  are  displaced.  Instead  of  this,  pW- 
loeophers  had  observed  the  pressure,  which  is  only  useful  as  a 
means  of  ipving  the  velocity.  To  thia  most  of  the  aneiuome- 
ters  on  reoxjnl  were  destined »  They  may  be  reduced  to  three 
ftlmMfH.  The  first,  extending  from  Hooke's  to  that  which  the 
Preaident  has  recently  constructed,  consist  of  windmill  vanes, 
made  to  face  the  wind  by  a  vane  or  other  C43ntrivtincej  and  act- 
ing against  some  graduated  rauBtance  which  measures  the  pree- 
Biu^ ;  tlie  second^  invented  1 00  yeare  ago  by  the  celebrated 
Bougaer,  long  used  by  a  former  iUustrious  President,  Mr.  Kir- 
wan,  and  recently  re-invented  and  brought  into  extensive  use 
hy  Mr.  Oesler,  oonaists  of  a  square  plane,  which,  when  exposed 
to  the  wind,  compresses  a  spiral  spring;  and  lastly,  those  wliich 
like  Liud's,  measure  the  pressure  by  the  column  of  fluid 
which  it  can  supi>ort>  All  these  are  open  to  the  following  ob- 
H  jections : — First,  their  indiciitions  are  most  irregular.  Wind  is 
not  a  unifonn  nish  of  air ;  it  is  irregular  to  a  degree  which 
be  could  scarcely  credit  when  he  began  his  experiments.  A 
river  in  flood,  with  its  rapids,   counter-currents,  and  eddiea, 

tgivce  but  a  lidnt  idea  of  it ;  it  may  be  likened  to  a  bundle  of 
filaments  moving  with  all  posaibk  motjona  and  cotttortiona* 
Under  such  circumataiicea  the  preaiur^variea  exoaBdvely.  He 
bad  seen  Lind  in  three  or  four  dcconds  raitge  from  U  to  3  inchee» 
Bwaod,  after  long  watching,  could  fonn  no  gticae  ad  to  the  true 
H|liiea6urc.    In  &ct,  the  relative  variations  of  pressure  arc  twice 
^Ltbote  of  velocity.     And  this  innate  source  of  trregnlaiity  ia 
HilDcmaed  by  the  veering  of  the  wind  acting  now  full  and  now 
obliquely.    It  U  aLao  exaggeratc«l  by  the  inertia  of  tbe  mormg 
parts,  wliich  carries  them  beyond  the  place  of  balance.    S&* 
condly ;  in  none  of  them  can  the  relation  between  pressure  and 
■  velocity  be  determined  but  by  trial.     In  moat,  if  not  all,  that 
relation  is  not  constant.   He  insisted  on  tliis,  because  vclocitiaa 
deduced  in  tbe  oommon  way,  from  Osslcr  s  gauge,  were  often 
one-third  too  great.     Thirdly ;  it  was  of  tlic  utm(»»t  imports 
aaoe  that  these  instruments  should  l>e  self^registering.   Now  be 

^H         VOL.  IV.  i  T 
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slioweil,  tlmt  the  meftn  velocity  For  any  time  cnnnot  t>e  Cf>li» 
eluded  Irani  I  he  mean  pressure,  even  when  the  relation  between 
them  is  known.  However,  space  measures  were  not  entirely 
jieglected.  Lomonosoff,  in  1749,  contrived  one  which,  by  an 
ingenioua  arrungement,  recorded  the  quantities  of  wind  tlmt 
blow  from^eacli  point*  jNIr.  Richard  Lovell  Edge  worth  made 
one  in  1783,  which,  though  invented  for  another  purpoee,  wm 
used  as  an  anemometer.  It  was  a  set  of  windmill  vanes,  re- 
volving once  for  each  foot  of  wnd,  and  the  turn^  reckoned  by 
that  beautiful  contrivance  now  called  the  Cotton  Counter,  the 
invention  of  which  is  attributed  by  Willis  to  Dr.  AVoUaston- 
Dr.  WoUaston,  however,  hud  seen  this  very  in^trumeot,  of 
^vhich  he  exldhited  the  fragments.  It  was  made  to  mcaietire 
tlie  ascent  of  a  balloon,  and  was  used  for  this  {)urpo&c  by  our 
countryman  Crosby,  in  his  jjerilous  adventures  in  1 785,  being 
saved  by  him  in  the  sea.  Woltman's  hydrometric  fly  was  pro- 
posed by  lihn  in  1790  ;  but  the  person  who  first  perceived  the 
full  advantages  of  this  measure  as  an  integral  instead  of  a 
differential,  and  established  its  guperiority  in  public  eetim*- 
tion,  was  Dr.  Whewell.  This  instrument,  which  was  shomi 
in  Dublin  to  the  British  Association  in  1835,  reconle<l  space 
and  direction.  It  was  used  by  many  here — by  Captain  Lar- 
com,  but  above  all  by  that  accomplished  observer,  SirW* 
Snow  Harris.  He,  in  a  most  striking  communication,  in  184^ 
to  the  body  just  mentioned,  gave  his  result,  and  at  the  eanie 
time  pointed  out  some  defects  in  the  instrument,  which  led  Dr. 
Robinson  to  turn  his  attention  to  the  subject.  In  the  followiiig 
year  he  constructed  the  principal  part^  of  the  new^  anemia 
meter,  and  has  ever  since  been  engaged  in  impro\  big  \u 
principles  which  guided  him  were: 

First.   It  should  be  so  powerful,  that  friction  can  o 
slightly  retard  it* 

Second.    So  large  that  it  may  include  in  its  range  a  IvgQ 
assortment  of  aeruil  filaments,  and  thus  give  an  aven^ 
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Tliij'd-  It  should  move  slowly,  ao  as  to  require  little 
wheel-work  to  bring  domi  the  space  to  the  size  of  a  aheet, 
and  not  be  liable  to  rack  itself  to  pieces. 

Fourth.  Should  not  require  to  be  turned  to  face  the 
wind. 

Fifth.  All  made  ou  the  same  model  should  tell  the  wime 
atory,  without  luiy  triid  or  adjustment. 

The  four  last  decide  against  vertical  windmills,  and  Dr. 
Kobiniion  used  an  excellent  form  of  the  horizontal  one  sug- 
gested U)  him  by  Mr.  Edgeworth,  who  once  showed  him  tlie 
covers  of  a  child'a  globe  attiiched  to  a  rod^  and  revolving  in  the 
wind  by  the  excess  of  pressure  on  the  comaive  and  convex 
surfaces.  He  suggested  that  such  a  mill  might  be  of  economic 
use  in  many  cases,  particularly  in  drainage,  us  it  required  no 
care ;  and  he  referred  to  experiments  by  Dr.Corrigan  and  Mr. 
Bergin,  where  it  did  good  work  in  [)umping.  He  showed  a 
model  of  it,  and  explained  its  action.  Hydrodynamics  m*e 
rather  faithless  as  to  impulse^^  on  oblique  or  curvetl  surfaces  ; 
but  in  this  case  there  ap|>cars  to  be  a  compensation  in  the 
errors  of  the  theory,  and  it  gives  result*  surprisingly  near 
those  of  actual  exj>eriment.  He  gave  a  sketch  of  the  theory, 
•howod  how  it*  constants  were  determined  by  experiment,  of 
wliich  in  particular  the  resistance  on  the  concave  is  four  times 
timt  cjii  the  convex,  and  stated  the  experiments  which  gave 
the  relations  between  the  velocities  of  the  wind  and  the  centre 
of  the  hemispheres  which  act  as  vanes.  Both  concur  in  estab- 
lishing the  striking  fact,  that  (except  so  far  as  friction  inter- 
feres) the  wind  moves  exactly  three  times  as  het  as  the  vanes. 

He  then  flcscribed  the  instrument.  The  four  hemi- 
spheres arc  a  foot  in  diameter ;  their  centres  describe  twelve 
feet  in  each  revolution.  It  was  necessarily  of  great  height, 
sixteen  feet,  to  clear  the  domes  of  the  obser^-atory,  which  has 
much  increased  it«  weight,  twenty-four  pounds,  and  with  it 
the  wear  and  fiiction.  It  wjis  tm  old  saying,  '*as  swil\  il*  the 
wtod/'  which,  however,  will  not  hold  now  I    A  tnun  only  a« 
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swift  as  the  wind  woukl  be  a  "  slow  coach,"  for  the  average 
gpeed  of  sevenil  years  is  but  ten  milea  ftu  liour.  Tlml,  how- 
ever, gives  1500  revohitiona  per  hour,  and  no  support  of  the 
lower  pivot  stood  long;  hard  steel  wa»  n-phiccd  by  stones. 
He  showed  an  agate  cup  which  was  actually  dnllcMl  iifler  a  yeu^s 
work,  and  a  sapphire  which  fulled  after  two.  At  hist  he  sup- 
ported it  entirely  above  on  five  balls  of  bronze,  which  bear  both 
the  vertical  and  lateral  pressures.  After  a  year's  use  they 
showed  no  signs  of  wear  (they  must  he  oiled),  and  the  friction 
is  but  1 -300th  of  the  load,  being  but  53  gi-ains,  of  which  21  be- 
long to  the  mill  and  32  to  the  clockwork  used  in  recording  the 
observation.  He  described  that  clockwork.  Two  engraved 
circular  papers  are  made  to  revolve  j  one  by  a  direction  vane,  as 
the  wind  veers,  the  other  by  the  windmill,  at  such  a  nitc^ 
that  it  turns  one  degree  for  every  mile  traversed  by  the  wind, 
or  once  for  52,800  revolutions  of  the  mill.  The  neceeaary  tnun 
for  this  was  aiTanged  by  one  whose  pi-emature  death  is  a 
heavy  loss  to  science,  the  late  !Mr.  Richard  Sharpe,  The  limt 
is  recorded  on  these  papers  by  pencils  moved  by  the  clock  at  tht 
rate  of  six  inches  in  twelve  hours.  That  motion,  combuiel 
with  the  space  rotation^  traces  on  it^  paper  a  t^pirul^  contnuilai|^ 
most  powerfully  with  the  blurred  and  jagged  stripes  of  pre$> 
sure  gauges.  The  direction-record  is  a  sector  shaded  by  iIm 
pencil,  whose  breadth  depends  on  tlie  veering  of  the  wind. 
This,  if  exliibited  in  its  full  extent,  would  be  very  unsig^btly; 
and  he  described  vai*ious  contrivances  to  lessen  it^  in  partiei^ 
lar  tliat  used  by  the  President,  a  supplemental  windmill,  whidi 
acted  whenever  the  wind  was  oblique  to  the  piano  of  its  rota- 
tion, and  turned  the  whole  instrument.  Dr.  Iiobms4:>ii*s  ar* 
rangement  is  also  very  effective.  In  the  6rst  place  tho  molJQD 
is  conununicated  from  the  vane  to  the  paper  by  a  long  spin] 
epring,  in  l»euduig  which  many  of  the  momejitaiy  clmnges  an 
entirely  expended  ;  secondly,  a  large  ^,  like  tlmt  of  a  blow 
ing  machiney  exposing  about  sixteen  square  feet,  aad  vmj 
light,  is  connected  with  it  by  a  rapid  speed*    This  raove9  witk 
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the  leant  tmpuke,  if  time  be  given,  but  presents  great  resist- 
ance to  any  rapid  movement.  The  two  reduce  the  excur«ona 
three-fourths.  But  he  thouglit  it  would  not  be  desirable  to 
remove  them  entirely,  even  if  possible*  because  he  has-  found 
that  this  is  a  distinctive  character  of  some  winds,  independent 
of  their  force.  It  is  alwa^  connected  ivith  a  tempestuous 
roar,  which  gives  an  exaggerated  impression  of  their  force; 
And  eomo  of  the  heaviest  gales  he  has  obseired  were  compa- 
ratively noiseless.  He  then  showetl  three  of  the  sets  of  dia- 
grams; one,  of  April  18th,  the  day  of  the  storm  which  did 
such  damage  in  Dublin,  had  nothing  remarkalile,  except  that 
from  3  to  5  there  was  a  great  change  of  direction  to  the 
eastward*  and  return  to  the  original  point,  with  a  sort  of  un- 
steadiness that  seemed  to  mai'k  some  struggle.  The  second 
ims  a  gale  on  December  15,  1848,  in  which  516  miles  in 
twelrc  hours  were  recorded.  In  the  hour  from  2  to  3, 
gixty-one  rnilc-s  were  passed ;  and  during  two  minutes  and  a 
laalf  of  it  the  velocity  was  at  the  rate  of  105  J  miles  jier  hour. 
This  was  a  cyclone,  or  circular  storm.  But  a  fctiU  finer  epeci- 
Inen  of  that  was  afforded  by  the  third,  iu  which  380  miles  in 
ilweh-c  hours  was  marked,  but  the  direction  changed  nearly 
hrough  two  entire  circumferences. 

He  should  have  detailed  the  mode  of  combining  the  ro 

^•tihs  thus  obtained ;  but  he  felt  he  had  already  trespassed  too 

[long  on  their  patience.     He  thanked  the  Acatleray  for  tlieir 

lulgeuce,  but  referrod  it  to  the  interest  which  they  took  in 

rhfttevcr  tended  to  arlvance  physical  inquiry.     He  did  not 

to  be  met  by  any  body  guided  by  such  a  Preeident,  much 

i/fikc.  Royal  Irish  Academy,  with  the  utilitarian  question, 

OP^Mbat  use  is  all  this  ?"    •*  Even  on  that  ground  we  might 

encounter  an  objection.     If,  as  in  the  ease  of  the  tides,  we 

iccecd  in  working  out  a  theory  of  the  winds,  it  would  have 

high  commercial  value.     And  why  not  ?     Wo  know  many 

|ef  their  causes,  the  temperature,  the  vapour,  tension,  the 

loetncity  of  the  atmosphere.     Wo  want  only  the  anemome- 


trie  facts  to  guide  ua  to  laws.  Even  the  little  tliat  has 
done  in  the  laat  few  years,  respecting  cyclonic  Btorins,  has 
given  Ijirth  to  a  system  of  hurricane  na\Hgation,  that  has 
saved  British  property  and  British  life  to  an  incalculable 
amount.  But  I  feel  that  you  think,  with  me,  that  we  should 
disgrace  ourselves  if  we  took  such  humble  ground-  We  hold 
that  whatever  adds  to  true  knowledge,  whatever  widens  the 
grasp  of  enlightened  intellect,  is  precious ;  whatever  opena  a 
new  view  of  the  secrete  of  divine  power  and  the  majesty  of 
creative  wisdom  la  glorious,  is  inestimable." 


Dr,  Petrie  read  an  account  of  tbe  Cross  of  Cong, 

•*  In  offering  to  the  Academy  some  account  of  the  very  in- 
teresting remain  of  antiquity  now  before  us,  and  which  is  po- 
pularly known  as  the  *  Cross  of  Cong,*  1  am  but  fulfilling  a 
promise  made  long  ago  to  the  noble-minded  and  highly  gifted 
man  by  whom  it  was  presented  to  our  institution;  and  while 
oppressed  with  the  sad  recollections  which  the  performance 
of  this  duty  naturally  awakens,  it  is  a  great  consolation  to  me, 
that  1  feel  the  time  and  the  occasion  to  be  pecuUary  appro- 
priate to  my  task,  and  such  as  he  would  have  himself  desired, 
namely,  when  we  are  honoured  with  the  presence  at  our  meet- 
ing of  the  illustrious  representative  of  our  gracious  monarch 
in  Ireland,  the  viceroy  whom  we  recognise  as  the  friend  of  our 
institution,  and  the  zealous  and  enlightened  supporter  of  ever)- 
pursuit  and  object  tending  to  the  social,  moral,  and  intellectual 
improvement  of  the  portion  of  the  empire  placed  under  hil 
peculiar  care. 

**  It  would  be  wholly  unbecoming  in  one  of  my  humble 
intellectual  station  to  oifer  any  panegyrical  observations  on 
the  general  character  of  the  eminent  man  to  whom  we  are  in- 
debted tm  the  possession  of  this  remarkable  remain,  a  man 
whose  death  has  left  a  blank  not  easily  to  be  filled,  even  in 
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this  institution  of  science  and  learning,  and  it  is  happily  not 
necessary  that  1  should  attempt  it;  but,  as  one  who  had  the 
happiness  to  have  been  honoured  for  muny  years  with  hisinti* 
macy,  or,  as  I  may  say,  his  most  affectionate  reg^ard,  it  will  not, 
I  trust,  be  deemed  presumptuous  if  I  allude  and  endeavour  to 
do  justice  to  those  peculiar  features  of  his  mind  which  led  him 
to  present  this  valuable  monumentof  antiquity  to  our  Academy, 
and  the  possession  of  which  obtained  for  him  the  affections  of 
many  who  might  otherwise  have  only  reverenced  him  for  his 
acquirements  and  genius.  I  allude  especially  to  that  large 
capacity  of  mind  which  enabled  and  led  him  to  place  a  just 
value  upon  knowledge  of  every  kind,  however  foreign  to  his 
own  immediate  studies  and  pursuits,  and  that  characteristic 
feature  of  a  noble  human  heart,  an  ardent  love  of  country, 
generating  an  impassioned  zeal  for  its  advancement  and  wel- 
fare: 1  repeal  that  it  was  to  the  existence  of  such  qualities  in 
Dr.  M'Cullagh  that  the  Academy  owes  their  acquisition  of 
this  historical  memorial,  a  memorial  in  the  possession  of  which 
any  civilized  community  might  well  feel  proud. 

**  But,  to  understand  and  appreciate  the  value  of  this  gift 
to  the  Academy,  it  will  be  necessary  to  offer  a  few  words  on  the 
origin  and  formation  of  the  museum  of  which  it  is  the  most 
valuable  and  interesting  feature. 

**  When  I  had  the  honour  to  be  elected  a  member  of  this, 
the  highest  intellectual  institution  of  Ireland,  1  found  it,  as  1 
may  well  say,  without  a  library  and  without  a  museum,  with* 
aat  both  of  which,  according  to  my  young  thoughts,  such  an 
institution  was  very  imperfect;  and  with,  perhaps,  something 
of  the  rashness  of  youth,  and  particularly  on  my  becoming  a 
member  of  the  Council,  1  applied  my  mind  to  the  effecting  of 
objects  which  appeared  to  me  so  desirable.  At  thta  time  the 
books  of  the  Academy,  whicli  were  preserved  in  a  room  at  the 
top  of  the  house,  in  addition  to  three  valuable  Irish  MSS., 
consisted  almost  exclusively  of  a  collection  of  old  mineralo- 
gical  works,  which  had  been  bequeathed  to  the  Academy  by 
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one  of  its  illustrious  Presidents,  the  celebi^tcd  Mr.  Kirwant 
and  their  antiquities,  of  a  few  uncared-for  remains,  lying  on  the 
dusty  floor  of  the  room  in  which  these  books  were  kept.  It 
was  these  scanty  materials  that  formed  the  nucleus  of  the 
library  now  so  rich  in  its  stores  of  manuscript  Irish  literature, 
and  of  its  museum,  of  which  it  is  not,  perhaps,  saying  too  much 
that,  in  its  way,  though  only  in  its  infancy,  as  I  conceiire,  it 
is  unequalled  by  any  collection  in  Europe. 

*'  it  is  not  to  be  supposed  that  in  a  body  constituted  a^^J 
this  Academy  is,  for  the  advancement  of  studies  and  interetlqj^H 
which  many  would  be  likely  to  conceive  to  be  not  only  dis- 
tinct but  even  hostile  to  each  other,  it  is  not,  I  say,  to  be  sup- 
posed that  the  objects  on  which  my  mind  was  bent  could  \>e 
carried  out  without  a  strugle  and  a  contest.  That  struggle 
was  in  truth  a  hard  one,  and  though  I  had  the  generous  sup* 
port  of  many  of  the  most  distinguished  men  in  the  Academy, 
and  of  these  I  feel  it  my  duty  to  acknowledge  my  obligations 
to  Sir  William  Betham,  as  one  of  my  most  zealous  and  efficient 
aiders,  it  is  due  to  the  memory  of  Dr.  M*Cullagh  to  state, 
that,  but  for  the  sustainment  which  in  the  furtherance  of  these 
objects  1  received  from  his  great  influence,  intelligence,  and 
energy,  they  could  never  have  been  effected  to  any  considera- 
ble  extent,  It  was  expressly  to  forward  these  objects  in  the 
Academy,  by  a  splendid  example  of  liberality  and  «eal,  that 
Dr.  M'Cullagh  had  this  cross  purchased  and  presented  it  to 
the  Academy.  Baving  some  years  previously,  during  a  tour 
in  Connaught,  had  an  opportunity  of  seeing  this  beautiful 
remain,  I  communicated  to  my  friend  my  opinion  as  to  its  great 
historical  interest  and  value;  and,  without  having  ever  seen  it 
himself,  or  having  received  any  further  information  relative  to 
it  than  that  which  I  had  communicated  to  him*  he,  who  could 
not  be  called  a  rich  man,  determined,  if  possible,  to  become 
the  purchaser,  and  this  without  any  regard  to  its  cost,  evea 
though  it  might  have  been  five  times  the  amount  of  that  coo- 
siderable  sum  for  which  it  was  obtained. 
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"  I  am  aware  that  there  are  still  in  this  Academy,  as  there 
have  been,  no  doubt,  from  its  foundation,  men  of  distinguished 
learning  and  celebrity  in  their  own  pursuits,  who  will  not  sym- 
pathize in  the  opinions  and  objects  which  1  and  others  have  so 
ardently  endeavoured  to  uphold  ;  and  that  there  are  otherSy 
not  less  eminent,  who,  without  going  so  far  as  to  express  hos- 
tility to  these  objects,  maintain  that  the  formation  of  an  anti- 
<|uarian  museum  and  a  library  of  the  ancient  literature  of  the 
country  should  never  have  been  attempted  or  be  eontinoed 
by  a  body  so  poor  as  the  x\cademy  unfortunately  is.  But  it 
should  be  remembered  that  it  is  not  usually  the  rich  men  or 
the  rich  institutions  that  effect  the  most  useful  and  noble 
abjectSf  and  that  there  is  a  poverty  of  the  mind  which  is  more 
fatal  to  the  success  of  difficult  undertakings  than  even  that  of 
the  purse.  And  it  appears  to  me  that,  with  such  small  pecu- 
niary means  at  our  disposal,  we  who  have  formed  such  a  col- 
lection of  our  ancient  literary  remains,  and  still  more,  who  in 
our  national  museum  have  done  that  which  has  not  yet  been 
aitemjited  in  wealthy  England,  have  given  a  striking  evidence 
of  this  fact. 

"  And  1  would  ask  of  those  who  still  are  of  opinion  that 
the  carrying  out  of  these  objects  is  of  no  value  to  the  country, 
is  it  of  no  value  that  in  a  country  long  torn  by  faction  and 
prejudice,  and  apparently  lapsing  year  by  year  into  deeper 
barbarism,  we  have  attracted  into  our  body,  by  the  cultivation 
of  these  pursuits,  the  intelligent  and  sober-minded  of  tdl  shades 
of  opinion,  and  made  them  known  to  and  esteemed  by  each 
other  ? — that,  in  a  country  without  a  national  literature,  and 
in  which  the  history  of  the  past  was  only  referred  to  through 
a  distorted  medium  to  serve  the  purposes  of  faction,  the  culti- 
vation of  these  pursuits  has  led  to  a  true  knowledge  of  our 
history,  never  again  to  be  thus  perverted  ?  Is  it  of  no  value 
that  our  collections,  literary  and  monumental,  and  the  uses 
made  of  them,  have  raised  us  in  the  esteem  of  those  in  the 
more  fortunate  portions  of  the  empire,  and  have  made  iUt 
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Academy  known  and  respected  wherever  civilization  exists 
th;u  those  collections  have  attracted,  and  daily  attract  visitors 
to  our  city  ? — that,  in  place  of  the  ignorant  trashery  of  the  so- 
called  historical  and  antiquarian  literature  of  preceding-  yean, 
we  have  now  the  publications  of  the  two  Archaeological  So- 
cieties, whose  works  would  do  honour  to  any  country,  aod 
are  most  essential  to  the  knowledge  of  the  history  and  liter- 
ature  of  Europe  ? — that  we  also  see  yearly  issue  from  our  natire 
Press  works  upon  our  local  histories,  whose  typographical 
beauty  is  only  surpassed  by  the  excellence  of  the  matter  con- 
tained in  them  ?  And,  again,  is  it  of  do  value  that  our  muAeurn 
has  been  the  means  of  disseminating  a  better  taste  in  the  fine 
arts,  and  given  birth  to  new  branches  of  the  more  elegant 
trades  in  our  city  ?  And  is  it  of  no  value  that  at  the  eUventh 
hour  we  have  snatched  from  destruction,  and  placed  in  a  safe 
asylum,  where  they  are  accessible  to  the  world,  so  much  of 
the  scattered  remains  of  our  ancient  arts  and  literature? 

"  And  yet  these,  after  all,  are  but  a  few  of  the  results  which 
Jiave  followed,  and  are  sure  to  follow  the  formation  of  these 
collections*  But  though  I  feel  that  I  am  trespassing  upon 
the  patience  of  the  Academy,  there  is  yet  one  other  result^ 
which,  both  in  its  application  to  the  past  and  to  the  future,  it 
would  be  culpable  if  I  did  not  notice.  I  would  remind  lh§ 
Academy  that  it  is  to  these  collections  we  owe  the  honour  coo- 
ferred  upon  us  by  that  enlightened  and  most  worthy  Prince, 
who,  within  the  past  year,  examined  and  expressed  his  appro- 
bation of  them;  and  that  the  possession  of  these  coltcctiodi 
leads  us  to  look  forward  with  hope  that  they  may  prove  an 
object  of  attraction,  and  possibly  of  gratification,  to  thatnuMt 
illustrious  and  accomplished  lady  to  whom  we  owe  so  much 
loyalty,  gratitude,  and  respectful  love. 

*'  If,  then,   the  effecting  of  these  objects  be  cdu^i 
worthy  of  approbation,  as  1  trust  it  will  by  at  least  ihv  -  r» .: 
majority  of  the  Academy,  let  us  never  forget,  whenever  our 
eyes  may  rest  on  this  beautiful  historical  memorial,  how  much 
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of  their  success  was  consequent  upon  the  aid  of  its  donor;  and 
let  us  hope  that  as  our  institution  does  not,  so  it  never  shall 
want  for  miiid!i  as  large,  as  generous,  and  as  enltgfuened  as 
hiSy  to  sustain  and  carry  on  those  objects  which  he  deemed  so  I 
desirable  and  so  worthy  of  its  support.  The  forming  of  such 
collections  in  Ireland  is,  in  truth,  no  childish  or  unworthy 
pursuit.  They  are  essential  not  only  to  the  history  of  Chris- 
taiD  civilization  since  the  Roman  times,  but  to  the  history  of  I 
that  earliest  family  of  the  great  Indo-Germanic  race,  who 
have  left  the  traces  of  their  footsteps  in  every  part  of  Europe, 
and  found  their  last  refuge  in  the  British  Islands. 

"  Trusting  that  these  prefatory  remarks  will  not  be  deemed 
irrelevant  to  the  object  I  have  undertaken,  I  have  now  to 
request  attention  to  the  shrine  itself,  which,  as  it  is  before 
US  for  inspection,  it  is  not  necessary  that  I  should  occupy  the 
time  of  the  Academy  by  any  minutely  detailed  description 
of  it. 

"  Its  history,  and  the  nature  of  the  relic  which  it  was 
made  to  enshrine,  is,  fortunately  for  us,  preserved  by  legible 
and  intelligible  inscriptions,  which  are  carved  along  its  sides. 
From  the  first  of  these  inscriptions,  which  is  in  Latin,  but  in  - 
the  Irish  letters,  and  which  is  twice  inscribed  upon  the  case,  ( 
we  leant  that  the  relic,  which  was  placed  beneath  the  large 
circular  ball  of  crystal  in  the  centre  of  the  cross,  was,  as  believed 
lo  be,  no  less  than  a  portion  of  the  cross  on  which  the  Maker 
of  the  world  was  crucified* 

'•This  inscription  reads  thus: 

••  *  4*  liac  cpucG  cpu,t  rcTjiciifi  qun  popup  cormicop  opbip.' 

*•  The  remaining  inscriptions,  which  are  in  the  same  Irish 
characters,  hut  in  the  Irish  language,  preserve  the  names  of 
the  persons  who  were  concerned  in  the  milking  of  the  *5piTl*«i* 
or  ahrine  of  the  relic.  They  consist  of  four  divisions  or  com- 
pBrtments.  and  of  these  the  first  reads  a*  follows: 

••  •Opoic;  t>o  TTlmpeuucb  u  Oubchaij5»>o  penoip  Cpenb/ 

••That  is,  in  English,  *A  prayer  for  Muireadach  0*Dul 
the  senior  of  Ireland.* 
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**  This  inscription,  it  should  be  observed,  is  mutilated  hf 
tlic  loss  of  a  part  of  the  moulding  which  contained  three  or 
four  word§;  but  there  can  be  no  doubt  as  to  what  those  words 
expressed,  from  the  inscription  which  next  follows,  namely^ 
that  the  shrine  was  made  for  him. 

The  second  division  of  the  inscriptions  reads  thus: 

♦*  *Opoic  t)0  Chepoclbach  u  Chonchabhap,  oo  ptj  Cpeno  \c 
fa  nbeppnat)  in  spep  f  a.' 

**  Or,  in  English,  *  A  prayer  for  Turlough  O'Conor,  for  the 
king  of  Ireland^  for  whom  [that  i8>  at  whose  desire  or  expense] 
this  shrine  was  made: 

**  The  third  compartment  reads  thus —  ^^H 

** '  Ofmic  bo  OotnnuU  Tlloc  piannaccn  u  Dubrboigb,  eppcd^* 
Connacbc,  »do  cbomapbo  choTnman  acup  chiapan  ico  nepptuid 
in  speppa.' 

'« That  is,  *  A  prayer  for  Donnel,  the  son  of  Flannagan 
O'DufFy,  bishop  of  Connaught,  and  eoaib  (or  representa- 
tive) of  St.  Comman  and  St-  Ciaran,  under  whose  superinten- 
dence this  shrine  was  made/  By  which  we  are  to  understand  that 
this  bishop  was  abbot  of  St*  Ciaran*s  great  monastery  at  Clon- 
macnoise,  and  of  St*  Comman*s  monastery  at  Roscommon, 
which  gave  its  name  to  the  county. 

**  The  fourth  and  last  compartment  of  these  inscriptions 
is  not  the  least  valuable,  though  it  only  preserves  the  name 
of  a  person  of  inferior  station,  that  of  the  artificer  who  made 
the  shrine,  as  it  proves  incontestibly  what  without  it  might 
and  probably  would  have  been  deemed  doubtful,  namely,  that 
the  shrine  was  of  native  workmanship.     It  reads  as  follows : 

"*Opoic  t>o  niaclipu  niac  bpaCDan  u  echan  t>o  pi^ni  m 
jpeppa.' 

*'  Or,* A  prayer  for  Maelisajthesonof  Braddan  0*£chan| 
who  made  this  shrine/ 

'^  Of  the  difierent  persons  whose  names  are  thus  recorded, 
with  the  exception  of  the  artist  or  maker,  of  whom  no  other 
account  has  been  found,  many  historical  notices  arc  pi 
in  our  authentic  annals ;  and  one  of  these  authorities  also 
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cords  the  bringing  of  the  piece  of  the  cross  into  Ireland,  and 
the  making  of  this  sLriae  for  its  preservation.  It  occurs  in 
the  AnnaU  of  Innl^fatlen,  at  the  year  1 123,  the  year  in  which 
the  first  General  Council  of  Lateran  was  held,  during  the  pon- 
tificate of  Pope  Calixtus,  and  is  to  the  following  effect : 

'*  *  A  bit  of  the  true  cross  came  into  Ireland,  anil  was  en* 
gbrined  at  Roscommon  by  Turlough  O'Conor.' 

"  This  entry  in  our  annals  gives  us  all  the  information 
that  is  preserved  to  us  in  reference  to  this  relic,  which  was 
probably  the  first  of  the  kind  that  was  sent  to  Ireland,  although 
we  are  told  by  0*Halloran  of  an  earlier  gift  of  a  piece  of  the 
holy  cross,  by  Pope  Pascal  IL,  to  Murtogh,  the  grandson  of 
Brian  Boroimhe,  and  Monarch  of  Ireland,  *with  opposition,'  in 
the  year  1110;  and  that  in  honour  of  this  piece  ofthecross,  the 
Abbey  of  Holy  Cross,  in  Tipperary,  was  founded  about  sixty 
years  afterwards.  But,  as  0*Halloran  gives  us  no  authority 
for  this  statement,  and  though  a  piece  of  the  cross  was  pre- 
served there,  and  still  exists,  it  is  more  probable  that  it  was 
not  sent  into  Ireland  till  the  time  of  the  erection  of  that  mo- 
nastery, which  was  in  1 169. 

**  It  is  scarcely  necessary  to  state  that  it  was  during  the 
reign  of  Turlogh  O' Conor,  and  about  the  period  that  this 
piece  of  the  cross  was  received  in  Ireland,  that  successful  efforts 
were  made  by  the  Papal  See  to  obtain  a  reformation  in  church 
diidpline.anda  more  absolute  domination  in  ecclesiastical  mat- 
ten  in  Ireland  than  it  had  enjoyed  previously ;  and  we  may 
perhaps  very  fairly  suppose  the  present  of  this  relic  to  have 
been  a  precursor  to  those  agitations  in  the  Irish  Church,  and 
look  upon  it  as  an  hi'^torical  memorial  of  thoi*e  great  events 
which  followed. 

'*  Of  the  life  and  acts  of  Turlogh  O'Conor,  or,  as  he  was 
called,  Turlogh  the  Great,  the  person  at  whose  instance  this 
shrine  was  made,  our  annals  preserve  abundant  notices.     Hi» 

I  history  is,  in  fact,  essentially  that  of  the  country  over  which 
be  ruled,  cither  iis  King  of  Counaught  or  Monarch  of  Ireland, 
for  no  less  a  period  than  fifty  years.     He  was  one  of  those 
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profiiiGMd  prinoet  whom  the  liith 
RiShe  90  bhppearablipa,  or  ^king*  with  oppoMtioii,*or  whoie 
aathority  was  dvpoted,  and  who,  at  CyFlahcrty  writo^  were 
in  potamnion  of  sovereign  power,  though  not  abooliile  in  ngard 
of  the  projects  laid  by  rival  prinoet  to  uidenniiie  them.  .  la 
other  words,  he  was  one,  and  perhaps  the  greatest,  of  those 
bold,  ambitious,  and  anscmpnloos  men,  who^  Mlomig  ia  the 
track  of  the  great  military  nsarper,  Brian  Boroimhe,  broke 
through  the  principle  of  legitimate  snoeession  which  had  pre> 
senred  the  monarchy  in  the  Hy-Niail  raee  fiw  m  period  of  700 
years;  and  thus  involved  the  country  in  such  a  state  of  anarchy, 
disunion,  and  feebleness,  that  it  became  an  easy  prey  to  the 
ambition  of  the  second  Henry,  in  the  reign  of  his  feeble  and 
less  talented  son,  Roderick. 

**  His  history  is  thus  sketched  by  his  deseendnnt,  Chariet 
CyConor,  of  Belanagare : 

«« « Turlogh  O'Conor  was  at  this  time  (anno  1 100)  the  most 
powerful  prince  of  Ireland.  He  disposed  of  the  two  provinces 
of  Munstcr  to  his  own  liking  at  several  times,  availing  himself 
of  the  virulent  wars  in  that  country  between  the  O' Brians  and 
the  Mac  Carthys.  He  was  also  in  almost  a  perpetual  hos- 
tility with  Murchad  0*Malachlyn,  king  of  Meath,  furmerly 
his  father-in-law.  Mac  Morogh  (the  king  of  Leinster)  he 
often  subdued,  never  feared.  He  had  been  stopped  in  his 
career  of  power  by  Murchertach  O'Lochlin,  king  of  the  North 
Hy-Niall,  but  never  subdued.  He  raised  the  power  of  Con- 
naught  higher  than  any  of  his  predecessors,  reigned  over  that 
province  fifty  years,  and  died  with  the  character  of  an  able 
prince  in  the  year  1 156/ 

'*  An  able  prince  he  was  unquestionably,  but,  as  his  re- 
corded acts  show,  a  cruel  and  unprincipled  one.  In  our  times 
we  cannot  read  without  a  shudder  of  a  father  imprisoning  one 
of  his  sons  for  a  long  period,  and  blinding  another.  It  should 
be  stated,  however,  to  his  honour,  that  he  was  magnificent 
and  generous,  and  that  he  appears  to  have  been  a  zealous 
promoter  of  the  arts  of  civilized  life.     Of  thb  feature  in  his 
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character  we  have  evidences  in  some  of  the  monuments  wliicli 
have  remained  to  us,  as  the  richly  adorned  church,  and  stone 
cross  at  Tuam,  and  the  beautiful  specimen  of  jewellery  now 
before  us.  These  qualities  are  thus  indicated  in  the  record  of 
his  death  preserved  in  the  Book  of  Clonmacnoise,  and  the 
works  of  other  annalists  : 

**  *  In  the  year  1156  Tordelbeach  O' Conor,  king  of  Con- 
naught,  Meath,  Brefiny,  Munster,  and  all  Ireland,  the  supreme 
head  of  the  ranks  and  nobles  of  Ireland,  the  Augustus  of  the 
Western  Europe,  after  having  distributed  and  bequeathed  all 
his  precious  household  furniture,  that  is,  his  gold  and  silver 
vases,  gems,  and  other  such  like  valuables,  his  studs  and  cattle, 
his  gaming  utensils,  his  bow,  quiver,  and  all  other  weapons, 
excepting  his  sword,  shield,  and  goblet,  with  sixty-five  ounces 
of  gold  and  sixty  marks  of  silver,  among  all  and  each  of  the 
churches,  breathed  his  last  at  Dunmore,  the  nineteenth  of  May, 
the  6rst  of  January  preceding  beginning  on  u, Sunday,  and 
was  interred  with  all  funeral  pomp  in  the  church  of  8t.  Kiaran, 
at  Cluanmacnoise,  in  the  sixty-eighth  year  of  his  age,  and 
fiftieth  of  his  reign  (from  the  time  that  be  succeeded  his  brother 
J3onald,  in  the  year  1  lOG).* 

I  **  Of  the  archbishop,  Muireadhach  O'DufFy,  the  eminent 
ecclesiastic  for  whose  use  the  shrine  was  made,  our  annalists 
have  in  like  manner  preserved  many  historical  notices;  and  his 
acts,  as  recorded,  exhibit  a  pleasing  contrast  to  those  of  the 
[ftrobitious  monarch,  for  they  are  invariably  conducive  to  hu* 
inanity  and  peace.  He  appears,  indeed,  to  have  been  a  truly 
illustrious  person,  and  in  every  way  deserving  of  his  great  re* 
puttttiun. 

**  As  a  specimen  of  his  acts,  and  as  showing  the  uses  to 
which  such  reliqucfi  as  this  before  us  were  applied  in  Ireland, 
1  shall  quote  one  or  two  entries  in  the  Book  of  Clonmacnoise, 
as  preserved  Co  us  in  the  quaint  language  of  its  tratif^lutor, 
Connell  Mac  Gcoghegan : 

«"  A.  D.  1136^  Bory  (or  Roderick)  O  Conor  and   i:ada 
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wen  pQt  ndcr  anot  hy  Taiish  (TCfMr, 
thoogk  ndcr  tbe  ptotecliM  of  Ik  0mA  •£  fli.  JMi*  (J.C, 
the  udibbliop  of  Tuw),aBd  of  (TDdfy,  wd  •£  Ife  BidUr 
Amc.  or  the  yellow  ttail' 

«<  The  idic  here  called  the  ycDoval^lMiiMiMili 
beliere  was  the  shrine  now  helbrea%  sad  aooallei 
firom  its  golden  appeaiane& 

**  Again,  in  Mae  GeQgh^gaa,  at  the  jaar  lia9s 

'« <  King  TerUogh  took  his  own  ood 
he  gare  him  before  open  these  oaths  and 
▼iz.  (bis  own  name  was  Rory  (yCooBor,  Chat 
king  of  IreUnd),  Moriegh  O'DvMb,  ardibiahop^  with  il 
the  laymen  and  clergy  of  Connanght ;  Toge  (yBrica,  Us; 
of  Tbomond;   Tieman  O'Roirke,  king  of  the 
Murrougb  Mac  Gille  ne^ewe  OTergali,  ehielkaia 
They  all,  both  clergy  and  kymen,  £uted  at  Rathhrandaa,  It 
get  the  young  prince  ont  of  the  king^s  handsy  and  eoald  ost 
Alio  King  Terlaugh  took  Murrongh  O'Melaghlen,  hi^flf 
Meath,  prisoner,  after  be  bad  sgreed  with  him  that  eack  ti 
them  would  be  true  to  one  another,  and  seek  no  advantage  or 
hindrance  of  each  other.      These  were  the  oaths  and  siuvtiei 
that  were  between  them  of  either  side  for  performance  of  saJd 
agreement,  viz. :— The  altar  of  St.  Ciaran's  shrine;  reh'ci  N»- 
rannngh;  two  prelates  of  every  several!  bouses;  together  with 
Morrough  0*Duffie,   archbishop  of  Connaught;   primate  of 
Ardmach;  the  staff  of  Jesus,  which  St.  Patrick  brought  into 
this  kingdom ;  the  cowarb  of  St.  Fechin's  bell,  and  the  bobifl 
of  St.  Kevin ;  by  all  which  sureties  and  oaths  they  were  bound 
to  each  other  not  to  seek  advantage  either  by  captivity,  bynd- 
ing,  or  encroaching  upon  each  other's  land,  until  apparent  occa- 
sion had  appeared   to  the  sureties;  and  notwithstanding  ill 
which  Murrougb  was  taken  prisoner  by  K.  Turlough,  and 
kept  for  the  space  of  a  month,  without  any  breach  of  his  side, 
until  at  lust  he  was  enlarged  at  the  intercession  of  the  said 
prelates  and  noblemen  that  were  sureties  for  him,  whom  they 
sent  with  safe  conduct  to  Munster.' 
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••  The  death  of  this  dislinguished  man  is  thus  recorded  in 
the  AnnaU  of  the  Four  Masters  : 

«* «  A.  I).  1 150.  Muircadhiieh  O'Duffy,  archbishop  of  Con- 
naught,  the  arch-senior  of  all  Ireland  in  wiadotn,  in  chastity, 
in  the  bestowal  of  gifts  and  food,  died  at  Cong  on  the  16th 
day  of  May,  at  the  festival  of  St,  Brendan,  in  the  seventy- 
fifth  year  of  his  age/ 

"  The  bishop,  whose  name  is  preserved  in  the  third  com- 
partment of  these  inscriptions,  as  the  person  under  whose  supers 
intendence  the  shrine  was  made,  was  also  of  distinguished  ce- 
lebrity in  bis  time,  and  was,  no  doubt,  of  the  same  family  with, 
and  intimately  related  to  the  senior  of  Ireland. 

"  Like  the  former,  he  was  archbishop  of  Connaught,  and 
also  bishop  or  abbot  of  Clonmacnoise  and  Roscommon.  Hia 
death  is  thus  recorded  in  the  Book  of  Clonmacnoise,  as  trans* 
lated  by  Muc  Geoghegan  : — 

»•*  A.  D.  113G.— DonnoU  O'Duffy,  archbishop  of  Con- 
naught,  and  coarb  of  St.  Ciarin,  immediately  after  celebrating 
masfl  by  himself,  died,  and  was  buried  on  St.  Patrick^s  Day, 
at  Clonfert,  where  he  died  and  celebrated  the  said  mass.* 

**  1  should  observe  that  it  appe:irs  from  our  annals  that  this 
family  of  O'Duffy  in  Connaught  aj^pears  to  have  been  pecu* 
liary  ecclesiastical,  or  devoted  to  religion.  The  father  of 
Donncll,  that  is,  as  the  inscription  states,  Flanagan  O'Duffy, 
as,  as  appears  from  our  annals,  abbot  of  Itoscommon,  and 
died  in  1097.  Another  of  his  family,  Florence  O'DufFy,  was 
bishop  of  Elphin,  and  died  at  Cong  in  1 168.  Cadley,  or  Ca- 
iholicus  O'Duffy,  was  archbishop  of  Connaught,  and  atten- 
ded as  such  at  the  synod  held  at  Clonfert  in  1 170  ;  and  from 
n  inscription  on  the  market-cross,  still  remaining  at  Cong, 
which  has  not  hitherto  been  deciphered,  we  find  that  it  was 
erected  by  two  of  this  name,  who  were  abbots  of  that  place, 

•*0f  the  history  of  this  shrine,  subsequent  to  the  time  of  its 
fabrication,  our  annalists  are  silent,  and  even  the  traditions  of 
the  place  whvre  it  had  been  so  long  preserved  have  been  erro- 
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neoas  and  of  no  value.     According  to  the  account  given  me  hf 
Father  Preiidergast,  the  last  abbot  of  Cong,  and  last  repreatffi- 
talive  in  Conrtaiight  of  the  Aug^ustinian  Order,  the  cross  was  I 
brought  into  Ireland  and  deposited  at  Cong,  with  the  monks 
of  that  order»  by  St.  Patrick,  though  the  order  did  not  exist  till 
two  centuries  later,  and  was  not  established  in  Ireland  for  roany 
ages  aftt^rwards.  I'his,  he  said,  was  the  historical  tradition  con- 
nected with  it,  and  which  he  believed  to  be  true;  and  though  1 
endeavoured,  by  reading  to  him  the  inscriptions  carved  upon  the 
shrine,  to  convince  him  that  such  tradition  was  al together erri> 
neous,  I  found  it  impossible  to  wake  any  impression  upon  hinL 
But  the  want  of  any  historical  accounts  of  this  shrine  for  so  loog 
a  period  is  of  little  importance^  as,  from  the  fact  recorded  of  the 
archbishop  for  whom  it  was  made^  tliat  he  died  in  the  monastny 
of  Cong,  we  may  reasonably  infer  that  the  shrine  was  left  by 
him  in  that  great  religious  establishment,  in  which  so  manv  of 
his  name  and  family  subsequently  ruled,  and  that  it  nnust  have 
been  preserved  there  till  the  final  extinction  of  the  Augustlnba 
Order,  as  connected  with  Cong,  in  ourown  time.  Father  Pren- 
dergast  further  stated  that  the  shrine,  with  a  great  number  of 
the  ancient  manuscripts  of  the  monastery,  at  the  dissolution  of 
the  monastic  houses  in  Ireland,  had  been  concealed  in  an  ohi 
oaken  chest  in  n  cottage  of  the  village,  and  so  remained  till  he 
became  abbot,  and  took  possession  of  them.    But  in  thi«,  m\m^ 
be  was  probably  in  error,  for  the  shrine  must  have  been  se«A 
by  the  learned  Humphrey  Lloyd,  during  his  tour  in  Conriaiight 
at  the  commencement  of  the  eighteenth  century,  as  he  quotes 
and  translates  in  his  Archseologia,  published  in  1709,   the  in- 
scription relative  to   Muireadhach   OT)ubhtha]gh  as  beinf 
carved  upon  it ;  and  this  inscription  is  also  given  by  the  lf«nied 
Dr.  O'Brien  in  his  Irish  dictionary,  though  it  is  very  proba- 
hie  that  tiie  bishop  only  quoted  the  passage  from  the  work 
the  former*     And  hence  it  appears  to  me  to  be  more  proha 

that  the  concealment  of  the  shrine  and  manuscriuts^ vrbich 

manuscripts,  I  regret  to  say,  were  subsequently  dmroyed, 
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only  took  placi;  and  became  neces^ry  during  the  serere  ope- 
ration of  the  penal  laws  which  were  enacted  in  the  reign  of 
Anne, 

*^  1  had  intended  to  oft*er  some  observations  to  the  Aca- 
demy, on  the  value  of  this  remain  as  a  work  of  art»  of  native 
manufacture,  anterior  to  the  occupation  of  the  country  by  the 
Ani^lo- Normans;  but,  having  already  trespassed  too  long  on 
the  time  of  the  Academy,  1  shall  defer  such  remarks  to  some 
future  time,  and  conclude  by  expressing  my  thanks  for  the 
patience  with  which  they  have  Usteued  to  this  ver^  hastily 
drawn  up  communication." 


Junk  24th,  1850. 

THEEEV!  HUMPHliEY  LLOYD,  U  I).,  President, 
in  the  Chair. 

Resolved,  on  tKc  recommendation  of  the  Council, — That  the 
Bum  of  £50  be  placed  at  the  di^pot^al  of  ilie  Council  to  pur- 
ohaae  antiquities. 

To  which  the  following  amendment  was  added  :— '*  And 
that  In  making  thLs  grant  the  Academy  desires  to  express 
its  opinion  that  the  existing  liidiilitics,  if  any,  incurred  by  Uie 
Committee  of  Antiquities,  sliould  be  discharged  previously  to 
the  purchase  of  any  further  articles  of  antiquarian  interest." 


The  President  read  a  letter  from  Jacob  Grimni,  wW 
recently  clecttMi  an  Honorary  Member  of  the  Acsuleniy,  return- 
ing tlmnkit  for  the  honour  conferred  on  him.  The  letter  t^tatcd 
that  the  Icamotl  writer  had  been  engaged  in  the  atudy  of  tlie 
Iriah  language^  with  a  view  to  the  comparison  of  it  with  otlicr 
European  languages. 


586 

The  Bev.  Dr.  Todd  esddlnted  tt  Sikh  mniHei!^ 
Oarund,  the  gift  of  Joa^  Boxke^  Esq.,  Aiwwhmt  Smgeon 
of  the  40th  B^imenty  to  the  Gbraiy  of  the  Aoadenij.  Am 
aocompanying  letter  £rom  the  donor  slated  that  the  mmH 
eoript  had  been  found  on  the  battle-field  of  Aliwal,  one  of  Ab 
recently  fought  Indian  engagemeots.  It  waa  in  the  Seoaorit 
character,  quite  perfeoti  and  in  ezoellent  preaervalioo.    • 


The  Rev.  Dr.  Todd  reed  a  letter  ftom  the  Bev.  Dr.  Spiatt, 
forwarding  a  donation  to  the  muaeum  of  a.oarved  figure  of  tfae 
Viigm  and  child,  found  at  Donabate ;  alao  an  antique  heU, 
which  had  been  discoyered  in  EUdare,  beneath  the  nte  of  an 
ancient  building,  in  sinking  the  finmdation  fixr  the  chapeL 


The  President  communicated  the  second  series  of  the  re- 
sults of  observations  made  at  the  magnetical  observatory  of 
Trinity  College. 


The  Rev.  Samuel  Haughton,  F.  T.  C.  D.,  read  a  paper  on 
an  instrument  termed  a  friction  sledge,  for  stopping  railway 
carriages  at  termini  or  side  lines,  invented  by  Mr.  Wilfred 
Haughton,  and  contiuning  an  account  of  some  theoretical  de- 
ductions drawn  from  accurate  experiments  made  with  the 
sledge,  by  permission  of  the  Dublin  and  Eangstown  Railway 
Gomi>any,  at  the  Ringsend  Docks. 


Mr.  Hancock  made  some  remarks  on  the  great  expense  of 
obtiiiniug  protection  for  such  inventions,  owing  to  the  present 
state  of  the  law  of  patents.  The  cost  of  taking  out  a  jMitent 
for  the  invention  of  Mr.  Haughton  would  be,  in  England, 
£110 ;  in  Ireland,  £135 ;  and  in  Scotland,  £75  ;  being  above 
£300  altogether.  Although  an  investigation  would  answer 
for  the  three  countries,  yet  the  law  of  patents  was  such  that 
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inventora  would  have  to  take  out  three  |»atent6.  The  exj^etiae 
of  a  patent  wau3  greater  in  Ireland  than  in  any  other  state  in 
the  world ;  and  it  arose  not  neceasai'ilj  fi-oni  the  nature  of  the 
thing,  but  Irom  tlie  mode  of  jmying  certmn  public  otficera* 
Thiis  defect  in  the  law  of  patents  was  a  very  great  impediment 
ill  the  way  of  inventors  receiving  the  jnat  reward  of  their  ex- 
ertions. It  resulted  from  the  supjjosition  that  patents  were 
injurioutj  to  the  comuiunity,  and  that  the  more  they  were  re- 
Btrained  the  better.  He  believed  that  they  wore  most  bene- 
ficial to  the  community,  because  they  prevented  inventive 
genius  from  being  wasted  away.  In  the  absence  of  a  sydtem 
of  patents  inventors  wouhl  l>e  disposed  to  keep  the  fruits  of 
their  originality  secret ;  and  consequently  they  would  be  lost 
to  the  public.  Tlierefore,  ho  thought  tliat  a  more  i»erfect 
Bystem  of  patents,  by  wliich  every  discovery  would  be  secured 
to  the  community,  and  the  just  reward  of  his  ejcertions  insured 
■  to  the  discoverer,  was  much  to  be  desired. 

^^^  Dr.  Madden  read  a  paper  containing  an  account  of  a  pro- 
^^Pbl  made  m  1617  to  apply  magnetism  as  a  means  uf  commu- 
nicating intelligence,  by  a  method  re^mbling  the  electric  tele- 
graph. 

••  The  attention  turned  to  the  properties  of  themi^et-,  by 
our  knowledge  of  the  advantages  derived  ii*om  the  mariner's 
compass,  led  to  the  fir^t  speculation  on  the  [los^lbility  of  Uie 
aaine  agency  being  made  a  means  of  rapidly  commimicating  in* 
telligence  l>etween  persons  widely  separated.  The  project  in 
Latin  [Kictry,  of  the  magnetic  telegraph,  of  the  Jesuit  Strada, 
conceived  233  yeara  ago«  wna  the  precursor  of  the  electric  te- 
legmph  of  our  timeA*  The  application  of  the  j»ecullttr  projair- 
liee  of  the  magnet  to  the  pur]>ose  of  navigation  is  claimed  for 
a  NeafioUtiui  of  the  thirteenth  century,  of  tlic  town  of  Melfi,  in 
the  Terra  di  Lavaro.  Tlic  first  Euroi>ean  navigaU)r,  however, 
wha  visited  the  Indian  seiia,  had  not  t^  teach  the  Arab  and 


Climese  mariners  the  iiee  of  the  corapaaa.     Osoriud,  in  the  fir^t 

book  of  liis  *  HUtory  of  Portugal  under  Etminuel/  gives  a  long 
account  of  the  marine  needle  which  Gania,  in  his  first  vo}i4ge, 
found  in  U5e  at  Mosainbique  (in  1 498),  in  the  Arab  tradiog 
vessels  which  fi'efiuented  the  principal  parts  of  that  island. 
*  The^e  people,'  he  sjiys,  '  aided  themselves  then  in  their  navi- 
gation mth  ceitain  instruments  which  our  pilots  call  marine 
needles/  He  then  goes  on  describing  the  Arab  compasa, 
which  in  no  very  material  respect  seems  to  have  differed  from 
tliat  now  in  use.  At  the  end  of  tliia  minute  description,  h« 
adds: — '  These  A  nibs  made  use  then  of  such  needles  and  marine 
charts,  by  the  means  of  which  they  knew  with  certaintj  the 
situation  of  maritime  places  according  to  the  lines  drawn  on 
such  clmrts.  They  observed  also  with  quadrants  the  height  of 
the  sun,  and  the  distances  of  phices  from  the  equinoctial  line* 
In  brief,  they  were  so  well  funiished  with  eveiytliing  necesmy 
for  navigation  that  the  pilots  of  Portiigsd  had  hardly  anything  to 
teach  them  In  the  art  of  ua\'igating.'  Humboldt,  in  one  of  the 
most  recent  of  his  publications,  informs  us  that  *  More  than  a 
thousand  years  before  our  era,  at  the  obscurely  known  epoch  of 
Codrus,  and  the  retm-n  of  the  Ileraclides  from  the  Pelopon- 
nesus, the  Chinese  already  employed  magnetic  cards,  on  which 
the  figure  of  a  man,  whose  moveable  outstretched  arm  pointicd 
always  to  the  south,  guided  them  on  their  way  across  the  vast 
grassy  plains  of  Tartary  ;  and  in  the  third  century  of  our  era, 
at  least  seven  hundi'cd  years  before  the  introduction  of  the  com- 
pass in  the  European  seaa,  Cliinese  vessels  navigated  the  Indian 
Ocean  with  needles  jwintrng  to  the  south,'*  We  read,  in  a 
work  published  in  1617,  of  a  lingular  invention,  very  similar 
to  that  of  t!ie  electric  telegraph,  described  in  some  remarka- 
ble Latin  verses  said  to  have  been  recited  by  the  celebrated 
Cardinal  Bcmbo,  at  a  festival  got  up  in  honour  of  the  return 
to  Rome  of  an  illustrious  j^ersonage,  Hieronymus  Alexander, 
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pitjvioiwly  t4D  his  invcstitiiTe  with  tho  purple.  The  aothor  of  thk 
work,  tlic  learned  .Tesuit  Faiiiiano  Straila,  tilled  the  office  of 
nuuiter  ufrhetoric  in  Rtimc  for  fiileen  years.  The  work  entitle<l 
■  *  Proluaiones  Academicae*  was  written  while  he  filled  that 
office  in   1617.      He  died  in  the  year  1649.     The  remarkable 

■  account  of  the  usee  to  which  the  ma^et  raight  be  tume<l  occurs 
in  the  second  l:>ook  (p,  233  of  the  Oxibrd  edition  published  in 
1745).  The  discovery  of  those  uses,  and  the  verses  descrip- 
tive of  them,  he  attributes  to  Cardinal  Bcmbo.  The  pageant 
—^  where  those  verses  were  recit-ed  he  states  was  performed  before 
I  Leo  X.  Tho  most  celebrated  poets  of  antiquity  were  repre- 
sented in  it  by  eminent  Roman  men  of  letters  of  tlmt  day,  and 
tJieir  several  sty le^  were  imitatcil  in  poetic  pieces  pur|iorting  to 
liftve  been  improvised  on  that  occasion  by  Cardinal  Bembo, 
Jovian  us  Strozzo,  Naugerius,  Parrhasius,  Sadoletus,  and  Cas- 
tilione.  The  pieces,  however,  arc  evidently  the  compositions 
of  Strada,  But  it  is  to  be  observed,  he  narrates  this  exhibition 
and  display  of  intellectual  prowess  as  realities  which  had  been 
communicated  to  him  by  his  friend  Alexander  Burgius,  to  whom 
they  had  been  related  by  Jerome  Amaltheus,  who  had  hoard 

■  them  friim  Ids  intimate  ncquaintances,  Bcmbo,  Sadoletus,  and 
Naugerius.     Bembo,  it  may  be  observed,  went  to  Rome,  and  be- 
owne  secretary  to  Leo  X.  in  151 2,  and  died  there  in  1547,  just 
K  seventy  years  before  Strada  published  hifit  FroluBioncs.     In  the 
"^  1 1 5th  and  2 1st  numbers  of  'The  (fuanlian'  there  are  two  pa]>er8 
by  Addison  on  critics  and  criticism,  wherein  he  refers  to  the 
*  Prolusioncs*  of  tho  l^med  Jesuit  Strada,  as  *  one  of  tho 
B  most  entertaining,  as  well  as  the  most  ju^^t  piece  pf  criticism 
"  he  ever  read/     In   thut^e  nimibcrs  he  speaks  of  the  pageant 
abovcreferrod  to.     *  It  is  commonly  known,  *  lie  ohservea,  *  that 
Po[>c  Leo  the  Tenth  was  a  great  patron  of  learning,  and  used 
to  be  pn'^nt  at  the  performances,  conversations,  and  dis]>utes 
of  all  the  most  i>olitAJ  writers  of  his  time,     U|K>n  this  Ixittom 
Slmila  foun<ls  the  folhiwin^  narrative.*     'llic  writer  then  do- 

I^eriboi  the  perfonnances  on  the  banks  of  the  Til>cr,  near  a  vilh* 
of  the  Pope,  on  an  artiBcin!  mount  intended  to  represent  Pamos- 
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sosy  and  conrtructed  80  as  to  leseodile  s  flotttnge  Uniikftlk 
*  Strada^*  he  oontinuesy  *m  the  pefson 
aoooant  of  a  chimeiical  correapondeiioe 
the  help  of  a  oertain  loadstone, 
that  if  it  touched  two  needles, 
toudied  b^an  to  move,  the  oOaar^  fh^*^^  ^ 
distance,  moved  at  the  same  time  and  m  the  sn 
teUs  lis  that  two  friends,  being  eadi  of  than  poHHel  tf  «i 
of  those  needles,  maj  makeakandof  dU-pfarte^  aasK^i 
with  the  four-and-twenty  letters  in  the  flune  nMBBor  « Al 
hours  of  the  day  are  marked  upon  the  oidiaaiy  ifial  jJhl^^  ■! 
they  fix  one  of  those  needles  on  each  of  these  pistes^  Bisadit 
manner  that  it  could  move  round  withont  i 
touch  thefoui^«nd-twenl7  letters.    Upon  their 
one  another  into  distant  countries,  they  may  agree  to  wilk 
draw  themselves  punctually  into  thdr  doseta  at  a 
of  the  day,  and  to  converse  bj  means  of  this  their  i 
Accordingly,  when  they  are  some  hundred  miles  apart,  eaehrf 
them  may  shut  himself  up  in  his  own  closet  at  the  tinM>  ap- 
pointed, and  immediately  cast  his  eye  upon  the  dial-plate.    IT 
he  had  a  mind  to  write  anything  to  his  fiiend,  he  directed  lia 
needle  to  every  letter  that  formed  the  words  which  he  hid 
occasion  for,  making  a  little  pause  at  the  end  of  every  word  or 
sentence,  to  avoid  confusion.     The  friend  in  the  meantime  saw 
his  own  sympathetic  needle  moving  of  itself  to  every  letter 
which'  that  of  his  correspondent  pointed  at.     By  this  meanfl 
they  talked  together  across  the  whole  Continent,  and  conveyed 
their  thoughts  to  one  another  in  an  instant  over  cities  or 
mountsuns,  seas  or  deserts.'  * 

"  But  Addison  does  not  profess  to  give  a  literal  transition 
of  those  remarkable  lines,  and  without  that  it  is  impossible  to 
form  an  adequate  idea  of  the  import  of  some  of  them.  The  fol- 
lowing version  of  them  is  rendered  as  faithful  to  the  original  aa 
the  abstruseness  of  some  passages  would  admit  of.     And  it  is 


•  Guardian,  No.  119,  vol.  ii.  pp.  218.  214. 
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likcwiae  well  to  renieniber  that  similar  ^cliolagtic  fooleries  to 
those  described  by  Stnida  were  uiidoubteilly  ])layed  at  liome 
in  tbe  prcscoce  of  Leo  the  Tenth,  and  were  shared  in  by  se* 
veral  of  those  very  emiDent  scholars  whom  Strada  htm  intro- 
duced into  his  *  Prolueionee.*  For  convenience  of  reference  the 
translator  directs  attention  to  the  original  Latin  lines,  bej^in- 
ning  with  the  one — 

*  Magneti  genus  est  lapldia  rairabile/  &c. 
*  The  nature  of  the  magnet  stone  is  wonib-ous ;  if  to  it  you  ap- 
proAcli  many  particles  of  iron  or  iron  styles  {stj/Ios)  they  not 
only  derive  from  it  a  force  and  motion  by  which  they  ever 
strive  to  turn  themselves  towards  the  Great  Bear  constellation, 
where  it  shines  near  the  pole,  but  also  with  a  strange  connex- 
ion and  manner  (of  action)  towards  each  other  you  will  see  as 
many  styles  as  have  touched  that  stone  all  jointly  combine 
in  one  movement  and  one  place  ;  so  tlmt  if  perchance  one  of 
these  be  moved  atRome,  the  other  at  that  movement,  thoughit 
be  far  distant,  turns  itself  by  a  secret  bond  oi'its  nature.     Now, 
then«  if  you  wish  yoiu*  distant  friend,  to  whom  no  letter  can 
Hcome,  to  know  anything,  t^ike  a  disc  (or  dial),  then  write  round 
the  edge  of  it  the  letters  of  the  alphabet^  in  the  order  in  which 
children  learn  them,  and  in  the  centre  pkcc  horizontally  a  rod 
wluch  has  touched  the  magnet,  moveable  bo  tliat  it  can  touch 
whatever  letter  you  wish.     On  the  model  of  thi;^  you  will  make 
another  disc,  marked  with  a  ^inniar  margin,  and  anned  with 
an  indicator  of  u*on,  which  has  received  the  mo\  ement  of  the 
magnet  from  that  other  iron.     This  dL^c  let  the  friend  alx>ut  to 
depart  take  witlihim,  ami  agree  bcforelmud  at  what  time,  imdon 
what  days,  he  will  examine  whether  the  rod  trembles,  and  what 
letters  it  jmintd  to  with  its  index.     Thesie  matters  being  thus 
ammged,  if  you  desire  privately  to  speak  to  the  friend  whom 
some  shore  of  the  earth  holds  fiir  from  you,  lay  your  hand  on  tlie 
globe,  turn  the  niovcaljlc  iron — there  you  ace  disposed  along 
the  margin  all  the  lettcrn  which  are  required  for  wordii ;  hither 
turn  the  bdicator,  and  tlie  letters,  now  this  one,  now  that  one, 
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toucli  with  the  style,  and  whilst  you  are  tiirningtbeiron 
them  agjiiu  and  again,  you  separately  compose  aU  the  uIcsls  m 
your  niiiid.  Wonderful  to  relate,  the  far-distant  friend  *e« 
the  voluble  iron  tremble  without  the  touch  of  any  person,  mid 
run  now  hither,  now  thither  ;  conscious  he  bend^  over  it>  imii 
marks  the  teaching  of  the  rod,  and  follows  reading  here  imd 
there  the  letters  which  ai'e  put  together  into  words ;  he  p€^ 
ceives  what  is  needed,  and  learns  it  by  the  teaching  of  tlie  iron* 
And,  moreover,  when  he  seca  the  rod  stand  stiU,  he,  in  hh  tmii, 
if  he  thinks  there  is  anything  to  be  answered,  in  like  roatiner,  by 
touching  the  various  letters,  write<i  it  back  to  hie  friend.  Oh  f 
may  this  mode  of  writing  prove  useM.  Safer  and  quicker 
thus  woidd  a  letter  speed,  nor  have  to  encounter  the 
robbers  or  impediments  of  ret^irding  rivers,  A  prince 
do  the  whole  business  (of  his  coiTCi^poudencc)  for  liimself  witJi 
his  own  hands.  We,  children  of  scribes,  emerging  froin  tlie  inky 
floo<l,  would  then  hang  up  our  pen»  in  votive  offenng  on  tbe 
chores  of  the  magnet.' — Bcnilio  having  thus  conclude*!,  weave 
told  his  verses  were  largely  commended  lor  the  excellence  of 
their  imitation  of  the  style  of  Lncretius,  but  for  nothing  more. 
Strada,  no  doubt,  composed  all  the  poems  in  his  '  Prolusiotieir 
that  illustrated  the  styles  of  the  diiferent  ancient  |x»ets  who  were 
representeil  on  thi^  occasion ;  but  the  question  is,  whatfcuindatiaii 
was  tliere  in  fact  fur  the  siibject  of  magnetic  influence  And  tt# 
applicabihty  to  telegraphic  purposes  ever  havingbeen  iiiii»rovi*cd 
on  any  occasion  by  Ciurdiual  Bembo  in  presence  of  I>eo  X,  ?  If 
there  any  trace  of  this  embryo  of  a  great  fact  struggling  unto 
form  before  its  time,  any  intuitive  perception,  howevcriragucly 
expressed,  of  the  possibility  of  its  lieing,  to  be  found  in  tlie 
writings  of  this  eminent  man  ?  It  matters  little,  howcrcft 
whether  Strada  or  Bembo  originated  the  idea.  Therxj  w  n  f  offi* 
ciently  long  interval  between  the  times  of  citlier  mid  owr  own,  to 
make  a  marvel  of  the  conception  even  of  thepos<sible  aecotii|Bliiih" 
men t  of  a  mighty  plan  for  conveying  thoughts  With  llto  ni* 
•^idity  of  lightning,  thousands  of  miles  over  exlen«%^e  regioiM,  by 
Hgimt  intangible  and  subtle^  rendered  man^getible  byn  mupk 
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that  could  be  put  in  the  hands  even  of  a  mere  child. 
The  interval  might  have  been  longer  than  two  centuries  Ijct  ween 
Strada's  idea  and  the  reali/jition  of  it  by  Lomond,  had  Galvani's 
cxperimenta  not  led  to  an  enlarged  knowledge  of  electricity, 
and  to  a  reneonable  conjecture  that  magnetism  was  a  subordi- 
Ksate  form  of  electricity,  as  well  as  light  and  heat.  Strada'e 
conception  of  the  feasibility  of  employing  the  agency  of  mag- 
netism for  the  tranBmifl^ionof  intelligonce  could  hardly  fail  to  be 
suggeetive  of  similar  projects  and  appUance« ;  and  these  we  find 
practically  carried  into  execution  in  the  construction  of  the  first 
electric  telegraph  we  have  any  account  of, — that  of  a  Fi*ench 
tDeehnnic,  made  in  Paris  alx)ut  sixty  year*  ago.  I  fiud  an  ac- 
count of  this  first  practical  application  of  electricity  to  telegram 
phicpuqiosc«  noticed  in  Mr.  Arthur  Young's  Travels  in  France, 
in  the  years  1787,  1788,  and  1789.  At  pflge  135  of  the  first 
volume,  in  referring  to  the  various  scientific  inventions  he  had 
seen  in  France,  he  observes  : — *  Many  of  the  discoveries  that 
have  enlarged  the  bounds  of  (Science  have  Wen  the  rc*tult  of 
seemingly  inadequate  to  the  end, — the  energetic  exer^ 
of  anient  minds  biu*sting  from  ol^scurity,  and  breaking 
the  bonds  inflicted  by  poverty,  perhaps  by  distress.  I  visited 
(at  Paris)  M.  Lomond,  a  very  ingenious  mei».hanic,  who  has 
made  an  improvement  of  the  jenny  for  qiinning  cotton.  .  .  , 
In  electricity  M.  Lomond  hae  made  a  remarkable  dL^co very  : 
you  write  two  or  three  words  on  a  paper,  he  takes  it  with  him 
into  art)ora,  and  tui-ns  a  machine  enclosed  in  a  cylindrical  ease, 
at  the  top  of  which  is  an  electrometer,  a  small^  fine  pith  ball. 
A  wire  connects  a  similar  cylinder  and  electrometer  in  a  distiuit 
apartment^  and  his  wiic,  by  remarking  the  oorre«|K>niltng  mo- 
tions of  the  baU,  mites  down  the  words  they  indicate,  fmm  which 
apiicru*s  that  he  has  formed  an  alphabet  of  motions.  As  Uie 
length  of  the  wire  makes  no  difference  m  the  effbet,  a  eorrd?- 
t  be  carried  on  toany  dij<timce — within<irwithout 
»  besieged  town,  for  inf»tance— or  for  a  purpose  much  more 
worthy,  and  a  llunisand  times  more  harmlcse, — between  two 


I 


lovers  prohibited  or  prevented  from  any  letter  connexion/*  It 
U  more  surpridiiig  tliat  such  a  long  interval  t^hould  have  been 
between  the  project  of  Strada  and  the  practical  realization  of 
its  alms,  than  that  the  powers  of  electricity  should  have  been 
ascertained  to  be  applicable  to  telegraphic  purposes,  whereof 
that  Burprbing  agent,  magnetism,  hatl  been  reasonably  conjeo- 
turcd  to  be  a  subordinate  form,  as  well  as  light  and  heat,  and  die 
action  of  the  brain  itself  a  modification  of  the  some  intaiigtble 
and  iiniiouderable  element,  *  If  mental  action,*  says  the  author 
of  the  Vestiges  of  the  Creation,  *  is  electric,  the  proverbial 
quickness  of  thought,  that  iB,  the  qutcknesa  of  the  trarmmifwioa 
of  sensation  and  will,  has  been  brought  to  an  exact  meauBui^ 
ment  The  singed  of  light  is  about  192,000  miles  per  second* 
The  experiments  of  Professor  Wheatstoue  have  shown  that 
the  electric  agent  travels,  if  I  may  so  speak,  at  the  same  rate, 
thus  showing  a  likelihood  that  all  the  imponderable  bodies  are 
ruled  by  one  kw  of  movenicut.'— (SLxth  Ed.  p.  294,  not».) 
It  had  not,  however,  been  found  out  for  upwanls  of  a  oeotitfjr 
and  a  half  after  Strada's  death  that  <  simple  electricitj  may  be 
artificially  produced  and  sent  along  the  nerves  of  a  dead  body, 
exciting  muscular  movement,'  and  that  it  was  capable  of  bebf 
similarly  transmitted  along  the  wires  connected  with  a 
battery,  causing  motions  corresponding  to  the  former 
mcnt.  Galvani's  first  publication  respecting  his  new  discoveiyt 
*  De  veribus  Electricitatis  in  Motu  Musculari  CommentariuA,' 
appeared  in  1791.  His  death  took  place  in  IT 98.  Thcdeclno 
telegraph,  in  short,  may  be  regarded  as  having  its  type  m  that 
wondeiful  corporeal  mechanism  which  transcends  all  other  mi- 
racles of  nature,  and  it  may  be  considered  as  cxiallng  in  ea^ 
bryo  in  Father  Strada's  poetical  project  of  an  i^pamtua  for  Ao 
rapid  communication  of  our  id^s  by  means  of  magnetic  mo- 
tions duly  regulated  and  determined*" 
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ACCOUNT 


ROYAL  IRISH  ACADEMY, 

FBOM  Ut  APRIL,  1B47.  TO  SlfT  MARCH.  1M8. 


THE   CHARGE 


To  balance  in  fayour  of  the  Public  on  Slst 
March,  1847, 

Parliamentory  Grant  for  1847  (paid  26th 
June,  1847), 

Quarterly  Warrants  from  Treasury,  .  .  . 
Total  from  Treasury,  .     .     . 

Interest  on  Stock: 

Half  year's  on  £1643  19    6,  H  per  Cent. 
Ditto,        „  867     1   10,3 

Ditto,        „         1643  19    6, 3J      „ 
Ditto,        „  867     1   10,  3        „ 

Total  Interest  on  Stock,     .     .     . 

Rent  of  Stable,  due  Ist  November,  1847, . 
Less  Poor  Rate, 

PuBUCATioNS  Sold: 

Transactions   and   Proceedings,  &c.,  sold 

here, 

Ditto,     sold  in  London  by  Messrs.  Boone, 
Total  Amount  of  Books  sold,    . 

Life  CoMPOsmoNs: 

Nathaniel  Hone,  Esq., 

Right  Hon.  Sir  Thomas  Esmonde,  Bart.,  . 

FoTwardj 


£    s.    d. 


300    0    0 
146  17    8 


26  14  4 

13    0  2 

26  14  3 

13    0  2 


21     0    0 
0  13     1 
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Brought  forward,  .... 

G.  J.  Ailman,  M.  D., 

£aton  Hodgkinson,  Esq.  (non-resident),    . 

Leonard  Dobbin,  Esq., 

Charles  Tarrant,  Esq., 

Sir  William  Betham  (having  paid  twenty 

annual  subscriptions), 

Total  Life  Compositions,     .     . 

Entrance  Fees: 

Nathaniel  Hone,  Esq., 

Right  Hon.  Sir  Thomas  Esmonde,  Bart.,  . 

J.  W.  M.  Berry,  Esq., 

P.  Jones,  Esq., 

R.  V.  Boyle,  Esq., 

Edward  Barnes,  Esq., 

Henry  Freke,  Esq., 

A.  W.  Baker,  Jun.,  Esq., 

J.  C.  Egan,  M.  D., 

A.  S.  Ormsby,  Esq., 

J.  O'Donovan,  Esq., 

Eaton  Hodgkinson,  Esq., 

Henry  Wilson,  Esq., 

Henry  Croly,  M.  D., 
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George  Miller,  Esq., 
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Charles  Tarrant,  Esq.,    ....... 

F.  V.  Clarendon,  Esq., 

M.  E.  Talbot,  Esq., 

Rev.  M.  Newport, 

Rev.  J.  J.  Taylor, 

C.  S.  Ottley,  Esq., '. 

O'Neale  Segrave,  Esq., 

Total  Entrance  Fees,  .     .     . 

Annual  Subscriptions  and  Arrears: 

David  Moore,  Esq., 1 847, 

W.  Drennan,  Esq., 1846, 

Ditto,      • 1847, 
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Fortvardf 


£ 

s,   d. 

£    9.      i 

42 

0  0 

677  2 

21 

0  0 

15 

15  0 

21 

0  0 

21 

0  0 

6 

6  0 

127  1  i 

6 

5  0 

5 

5  0 

5 

5  0 

5 

5  0 

5 

5  0 

5 

5  0 

5 

5  0 

5 

5  0 

6 

5  0 

6 

5  0 

5 

5  0 

6 

5  0 

5 

5  0 

5 

5  0 

5 

5  0 

5 

5  0 

5 

5  0 

5 

5  0 

5 

5  0 

5 

5  0 

5 

5  0 

6 

5  0 

5 

5  0 

5 

5  0 

5 

5  0 

131  5  0 

2 

2  0 

2 

2  0 

2 

2  0 

2 

2  0 

2 

2  0 

2 

2  0 

2 

2  0 

14 

14  0 

935  8  2 

IX 


Brought  forward, 
Sir  Philip  Crampton,  Bart 

Ditto,      .... 
W.  Hogan^  A*  B(L, 

C.  T.  Webber,  Esq,, 
J.  S.  Close,  £aq^  »     . 
HoQ.  Justice  Cmmptoix, 
Edward  Hutt-on,  Esq., 
Conyngham  ElliSf  Esq., 
J.  B.  Keimedy,  Esq*, 
James  Magee,  Esq.,  . 
M.  M,  O'Grady,  M.  D,, 
Alexander  Fefrier,  Esq 
W,  T.  Mulyany,  Esq*, 
Sir  M.  Chapman,  Dart* 
W.  T.  Mac  Cullagli,  Esq., 
Tboitias  Cather,  Eiq., 
Sir  Ricliard  Morrisott, 
G.  A   Hamilton,  Esq,,  M.  P., 
John  Alcorn,  Esq*,    . 
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Ei^bcrt  Tigho,  Esq.,  . 
H.  Clare,  Esq.,      ,     . 
His  Gm*;e  the  Archbishop  of 
John  Hamilton,  Esq., 
Jame?  Jamn^nn,  Esq., 
Rev.  C.  Porter,     .     . 
F.  L'Estrange,  Esq., . 

C.  C.  King,  Esq.,  . 
George  Lefroy,  Esq., 
Lord  Famham,  .  . 
John  Davidson,  Esq., 
F.  M.  Jennings,  Esq., 
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Bi'oughifirwardf 
Sir  John  Kingstcm  James^  Btrt« 

U.  W.  Many,  Esq., 

A.  W.  Baker,  Esq., 

Sir  £.  Burrough,  Bart, .  .  .  . 
William  Edington,  Esq.,  .  .  . 
Dean  of  St  Patrick's,  .  .  .  . 
John  M^Mullen,  Esq^  •  •  .  . 
Charles  Doyne,  Esq.,  .  •  •  . 
James  M*£ionneU,  £^.,  .  .  . 
James  Talbot,  Jnn.,  Esq., .  .  . 
James  Apjohn,  M.  D.,   .    .     .    . 

A.  B.  Cane,  Esq., 

Bichard  Cane,  Esq., 

F.  W.  Burton,  Esq.,      .    .    .    . 

Bev.  John  West, 

Algernon  Preston,  Esq.,  .  •  . 
Sir  Lucius  O'Brien,  Bart,  •  . 
Pierce  Morton,  Esq.,  .  .  .  . 
John  Aldridge,  M.  D.,  .  .  .  . 
Robert  Adams,  Esq.,  .  .  .  . 
Rev.  H.  F.  C.  Logan,  .  .  .  . 
R.  W.  Townsend,  Esq.,       .    .     . 

Hon.  F.  Ponsonby, 

J.  S.  Cooper,  Esq., 

William  Lefanu,  Esq.,  .  .  .  . 
J.  Huband  Smith,  Esq.,  .  .  . 
M.  O.  R.  Dease,  Esq.,  .  .  .  . 
Joliffe  Tuffnell,  Esq.,     .     .     .     . 

R.  Dcasy,  Esq., 

John  Philips,  Esq., 

Robert  Cully,  Esq., 

Earl  of  Dunraven, 

Ditto, 

Ditto, 

Rev.  W.  Lee, 

Sir  Matthew  Harrington,  Bart., 

Rev.  James  Reid, 

William  Murray,  Esq.,       .     .     . 

E.  Davy,  Esq., 

Digby  P.  Starkey,  Esq.,  .  .  . 
William  Monsell,  Esq.,  M  P., 

John  Finlay,  Esq., 

John  MoUan,  M.  D.,  .... 
Earl  of  Enniskillen,       .... 
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Btf}ughi  forward^     .     ,     .     . 

C.  W.  Hamilton,  Esq., 1847, 

A.  R.  Nugent,  Esq., „ 

T.  R  Redington,  Esq. „ 

Rev.  R,  J,  M'Ghee, „ 

G*  A,  Fra&er,  Esq.,   ....... 

Higbt  Hon,  Lord  CbftttcdJor,       .    .    „ 

F.  Barker,  M,  D., „ 

Tbou3B8  Oldbtm,  Esq., „ 

George  CaiT,  Esq., „ 

Rev*  George  Longfield „ 

Robert  Law,  M.  D., „ 

William  LoDgfield,  Esq.,    .     .     .     .     „ 
W,  E,  Hudson,  Esq,,     ,....„ 

T-  J,  Beaaly,  Esq., „ 

Eev,  N.  L  Halpin, „ 

F,  J.  Blake,  E^q., „ 

Jof^b  Owen,  E^., „ 

H*  G.  Hughea,  Esq,, „ 

Right  Eon.  ChietBarnii,    ....  1846, 

Ditto, 1847, 

M.  Longfield,  Esq., „ 

J.  S.  Eiffe,  Esq „ 

W.  J,  O'DriseoH  Esq.,      .    .     .     .    „ 

E.  J.  Cooper,  Esq., „ 

E.  Bewley,  M,  D., „ 

W.  C.  Dobba,  Esq., „ 

J.  M.  Neiigan,  M  D., „ 

H.  H.  Joy,  Esq«, „ 

Bl42phen  O'Meagber,  Esq.,  .    .     .    .     „ 

ReT.  Fraocifi  Crawford „ 

A*  E.  Gayer,  Esq., 1846, 

Ditto, 1847, 

Edward  Cane,  Esq., 1846, 

Ditto, 1847, 

Abraham  Abell,  Esq., 1846, 

Ditto. 1847, 

Philip  Reade,  Esq., „ 

W.  B.  Wallace,  Esq., „ 

W.  A.  Wallace,  Esq *    .     .     „ 

M.  H.  StapletoD,  M.  B.,      ....     „ 

Durb&m  Diinlop,  Esq., „ 

J.  Osborne,  M.  D., „ 

G.  A.  Kennedy*  M.  D.,       .    .     .     .     „ 
Acheson  Lyle,  Esq., „ 
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F.  W.  Conway,  Esa„      .     .     , 
Alexander  Taylor,  M.  D^  .     . 
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Brought  fu%*wardt     .     .     .     . 

Robert  Reid,  M.  D., 1847, 

R,  C.  Williams,  M.  D., „ 

William  Blacker,  Esq.,       .     .     .     .     „ 
William  Roberts,  Esq.,       .     .     .     .     „ 

M.  D^Arcy,  Esq., 1848, 

W.  T.  Lloyd,  Esq., 1847, 

R.  W.  Smith,  Esq., „ 

John  Anster,  LL.  D., „ 

R.  J.  Graves,  M.  D., „ 

B.  J.  ChapmaQ,  Esq., „ 

Robert  Tighe,  Esq., 1848, 

John  Wynne,  Esq., 1847, 

J.  C.  Deane,  Esq., „• 

Lord  Wullsoourt, „ 

John  D' Alton,  Esq., 1846, 

Ditto, 1847, 

Sir  Robert  Kane,  M.  D.,    .     .     .    .  1847, 

Ditto, 1848, 

Richard  Sharpe,  Esq., 1847, 

W   F  Montgomery,  M.  D.,     .     .     .  1846, 

Ditto, ....  - 1847, 

Very  Rev.  the  D«m  of  Kildare,  .    .     „ 
Sir  M.  Choproan,  BarL,      ....  1848, 

John  Toleken,  M.  D., 1847, 

8amu€4  Fergiason,  Esq.,      .     .     .     •     „ 

Geof^e  Cash,  Esq., „ 

John  Burro wes,  Esq.^ 1848, 

Very  Rev,  the  Dean  of  Clonmacnoise,  „ 
Marmion  Savage,  Esq., 1846, 

Ditto, 1847, 

J.  C.  Egan,  Esq 1848, 

M.  Donovan,  Esq., „ 

A.  S.  Ormsby,  Esq., „ 

Ven.  Archdeacon  of  Cashel,     .     .     .     „ 

H.  Freke,  M.  D 

F.  J.  Sidney,  Esq., „ 

M.  M.  O'Grady.  M.  D., , 

William  Drennan,  Esq.,      •     •     •     •     „ 
Conyngham  Ellis,  Esq.,      .     .     .     .     „ 

W.  k  Wilde,  Esq , 

A-  B,  Cane,  Esq., „ 

Edward  Ctini^  KHfj.^ „ 

Richard  Cane,  Esq., „ 

George  Wilkinson,  Esq.,     .     .     .     .     „ 

PiiTKnrdy 
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Brought  forward f    .... 

William  Brooke,  Esq., 1848, 

Gerald  FitzgibboD,  Esq.,    .     .     .     .     „ 

Hon.  Judge  Crampton, „ 

R.  V.  Boyle,  Esq., „ 

W.  Edington,  Esq., „ 

Hon.  and  Very  Rev.  the  Dean  of  St. 

Patrick's, „ 

Sir  Richard  Morrison, „ 

Charles  Doyne,  Esq., „ 

F.  W.  Burton,  Esq., „ 

Right  Hon.  Justice  Perrin,      .     .     .     „ 

James  Pim,  Esq., „ 

Robert  Franks,  Esq., „ 

Total  Amount  of  Annual  Subscriptions, . 

Subscriptions  fob  the  Purghabb  of  the 

"  DoMNACH  Airgid:" 

Sir  William  Betham, 

RoberJ  Ball,  Esq., 

James  Pim,  Esq., 

Greorge  Petrie,  Esq., 

N.  Hone,  Esq., 

William  Henn,  Esq., 

F.  W.  Conway,  Esq., 

Joseph  Napier,  Esq.,  M.  P., 

H.  C.  Beauchamp,  M.  D., 

Very  Rev.  the  Dean  of  Clonmacnoise,  .     . 

Lord  Adare, 

C.  T.  Webber,  Esq., 

Henry  Roe,  Esq., 

Rev  J.  H.  Singer,  D.D., 

J.  S.  Close,  Esq., 

Rev.  J.  Kennedy  Bailie,  D.  D.,     .... 

Rev.  C.  R.  Elrington,  D.  D., 

T.  F.  Bergan,  Esq 

Total  Amount  of  Subscriptions  received 

for  Domnach  Airgid  this  year,      .     .     . 

Subscription  List  for  the  Excavation  of 
DowTH  Tumulus  : 

George  Carr,  Esq., 

Captain  Larcom,  R.  E., 

W.  R.  Wilde,  Esq., 

W.  Sweetman,  Esq., 

J.  R.  Corballis,  Esq., 
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Brought  forward,       .     .     .     . 

W.  E.  HudsoD,  Esq 

Thomas  Oldham,  Esq., 

Rev.  J.  H.  Todd,  D.  D., 

Thomas  Ilutton,  Esq.,   ; 

James  M'Cullagh,  LL.  D., 

Mr.  Maguire, 

Sir  M.  Chapman,  Bart ,      ...... 

W.  E.  Bolton,  Esq., 

Hey.  Charles  Graves,  A.  M., 

R.  H.  Frith,  Esq., 

C.  P.  M^Donnelt  Esq., 

W.  R.  Wilde,  Esq.  (second  subscriptioD), 

Yen.  Archdeacon  Strong, 

John  Burrowes,  Esq., 

Sir  W.  R.  Hamilton,  LI^  D 

Rev.  Richard  McDonnell,  D.D.,   .     .     .     . 

Rev.  II.  Lloyd,  D.  D., 

Lieut  Col.  Harry  D.  Jones,  R.  E.,  .    .     . 
Rev.  W.  H.  Drummond,  D.  D.,    .    .    .    . 

Henry  Roe,  Esq., 

Nathaniel  Hone,  Esq., 

F.  W.  Burton,  Esq., 

Robert  Ball,  Esq., 

A.  B.  Cane,  Esq., 

C.  T.  Webber,  Esq., 

Richard  Griffith,  Esq., 

Total  Amount  of  Subscriptions  for  Exca- 
vations at  Dowth,  up  to  this  date,     .    . 

Total  Amount  op  Charge,    .    .    . 


£  8.  d, 
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THE  DISCHABOE. 


ANTianiTIEB  PUBOHASEDu 


Carlton,  P^  ancient  harp, .... 
Corrjr,  John,  antiquities,  .... 
Cortifl,  W.  H.,  snndryantiqiiitias,  . 
Daly,  IL,  celt  and  bronxe  vessel,  • 
Donegan,  John,  silyer  ornaments,  &&, 

Farran,  W.,  pot, • 

Glennon,  Ricnard,  sundries,  .    .     . 
Eirwan,  Bernard,  silver  antique,     . 
Malv,  Michael,  silver  ornament, 
Nicholson,  W.,  spear,    ...... 

O'Hara,  J.  P^  copper  vessel, .    .    . 
Beade,  Thomas,  and  Ck>.,  sword, 
Bowe,  M.  W.,  gold  bulla,  .... 

Smith,  A.,  torquis, 

Thompson,  W.,  sword,       .... 
Toole,  James,  horse-bits  and  s^ean^ 
Underwood,  J.,  sundry  antiquities, 

Total  Amount  of  Antiquities, 


Books,  Printino,  and  Stationert. 

Barthes  and  Lowell,  books, 

Bavier,  W.,  books, 

Bellew,  Gerald,  account  books, 

Boone,  T.  and  W.,  book, 

Carter,  W.,  pencils, 

Cranfield,  Thomas,  printing,  &c,     .     .     .    . 
Curry,  Eugene,  transcribing  O'Neill's  MS., . 

Du  Noyer,  G.,  drawings, 

Dwyer,  James,  steel  pens, 

Groves,  E.,  books, 

Gill,  M.  H.,  balance  of  account  for  printing. 
Ditto,      on  account  of  printing  Proceedings, 

Grant  and  Bolton,  stamps, 

Hanlon,  Greorge,  wood-cuts, 

Hodges  and  Smith,  books, 
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Br&iighi  forwai-dy     .     .     ♦     ♦     . 

Jones,  J.f  books, ,     »     >     ,     , 

JohuBtoD  and  Co.,  adirertisiBg  Transactions, 

&c,     .^    .     .     , 

Kirk  wood,  J.,  engravings,  &o., 

Marsliall,  A.»  Books, 

M'DoweU,  George,  engravings, 

Millardf  Thomas,  wood-cuts, 

Mullen,  George,  binding, 

Nutt,  Dttvid,  books, 

O'iihaiighncssy,  J.  J.,  printing  sundries, 

Perry,  J.  and  H., 

Pluiiket,  James,  drawing  catalogue,    .     .     . 

Peterkin,  James,  engraving, 

Kay  Society,  subscription,  1846, 1847,     .    . 

Tallon,  J.,  stationery, 

Taylor,  E,  and  J.,  Memoirs,  Part  17i  .     .     * 
Wiseheart,  ink,    .    , 

Total  Amount  of  Books,  Printing,  &c.,     . 


Coals,  Gas,  Etc. 


Consumers*  Gas  Company,  gas,      .    .    ,    • 
Do.  coke,    .    .     .    . 

Edmundaon,  J.,  and  Co,, 

Hoey,  Jamea,  one  ton  coal  and  carriage,  .    , 
Lang  and  Co.,  eleven  tons  coal,  and  carriage, 

Kecnan,  James,  bogwood, 

Tharell,  P.,  Upers, 

Total  Amount  of  Coals,  Gas,  &c.,      .     . 

RsPAUB  OP  House* 

Browne,  J.,  cloning  windows  and  glaat, 
Malone,  P.,  cleaning  carpets,      .     . 
Murphy,  James,  sweeping  chimneys, 
Edmundson,  J.,  and  Co.,  sundries, . 
Surman,  George,  sundry  repairs, 

Total  Repairs  of  House,     . 


EdT,  Tix£s,  jufD  Iksfbaucb. 


£        8.       (I    I 

4T9     I     3  I 

5     0     0 


£      «,     (I 
65     o     6 


610  17     6 


30  ID    9 


BjmeBf  Arthur,  one  year's  rent, 
Pipe  wmter  tax, 


VOL.  nr. 
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Brought  forward^     .... 

Minister's  money, 

National  Insurance  Company, 

Globe  do.  

Total  Bent,  Taxes,  and  Insurance,     .     . 

Furniture  and  Repairs. 

Daniel,  P.,  taper  stand, 

Groves,   E.,  drawing  of  exterior  of  Christ 

Church, 

Hoy,  C,  cocoa  matting, 

Surman,  G.,  sundry  repairs, 

Whitehead,  J.,  frame, 

Total  Amount  of  Furniture  and  Repairs, 


Salaries,  Wages,  &c 

Ball,  Robert,  Esq.,  Treasurer, 

Clibborn,  Edward, 

Curry,  Antony,  attending  meetings,    .     .     . 

Drummond,  Rev.  W.  H.,  D.  D.,  Librarian,   . 

Graves,  Rev.  Charles,  A.  M.,  Secretary  of 
Council, 

Hamilton,  William,  hall  porter,  13th  March, 
1847,  to  25  th  March,  1848 

Ditto,  and  wife,  Christmas  allowance,       .     . 

Lockett,  J.,  livery  for  hall  porter,  .... 

O'Brien,  T.,  messenger,  27th  March,  1847, 
to  18th  March,  1848, 

Plunkctt,  James,  attending  13  meetings,.     , 

Todd,  Rev.  J.  H.,  D.  D.,  Secretary  to  Aca- 
demy,       

Todhunter,  Isaac,  Accountant,  27th  March, 
1847,  to  18th  March,  1848, 

Woodhouse,  J.,  livery  buttons, 

Wright  and  Co.,  hat  for  hall  porter,  .  .  . 
Total  Salaries,  Wages,  &c.,     .     . 


Contingencies. 


,   X  8, 

dL! 

106  8 

2 

2  15. 

5 

9  1€ 

0 

5  13 

6 

0  0 

10 

2  0 

0 

0  14 

2 

24  4 

0 

0  6 

0 

21  0 

0 

150  0 

0 

1  7 

6 

21  0 

0 

21  0 

0 

35  11 

0 

2  2 

0 

10  1 

6 

38  5 

0 

1  12 

6 

21  0 

oj 

51  0 

0 

0  17 

0 

0  15 

0 

1 

£     9.    d 

729  10    3 


124  13     1 


27     4    0 


\  375 


Allen,  William,  gallic  acid,  &c.,       .     .     . 
Bank  of  Ireland,   for  stamp   on    Treasury 
Warrant, 


0     1      1 


0     5     0 


Furwani,         0     6     1    1256   18  10 
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Brought  fonoard^ 

Barratt,  Samuel,  nails, 

Boone,  T.  F.  W.,  sundry  charges,    .... 

Boyle,  Low,  Pirn,  and  Co.,  sundries,    .     .     . 

Box,  W.  R.,  gutta  percha, 

Clibborn,  Edward,  one  year's  allowance  for 
incidentals, 

Daniel,  P.,  copper  nails, 

Edmundson,  J.  and  Co.,  locks,  &C.,      .    .     . 

Gerty,  £.,  coaches  to  Lord  Lieutenant  with 
Address, 

Johnston  and  Ca, 

Salmon  and  Co.,  plaster  of  Paris,     .     .     .     . 

Surman,  George,  boxes, '&c, 

Tighe,  James,  engrossing  Address  to  Lord 
Lieutenant, 

Yates,  G.,  tin  case  for  drawings,      .... 

Sharp,  K.,  winding  clocks,  one  year,   .     .     . 

Serving  notices  of  Professor  M'Cullagh's  fu- 
neral,        

Wallace,  W.  B.  and  Co.,  law  costs,       .     .     . 

Freight  of  parcels  for  one  year, 

Postage  sheets,  and  sundry  postages  for  one 

year, 

Total  Contingencies,     .     . 


DOMNACH  AlBGID,  PUKCIIASE  OF. 

Paid  the  Executors  of  the  late  James  M*Cul- 


£ 

s. 

(L 

£ 

s. 

d. 

0 

6 

I 

1256 

18 

10 

0 

0 

6 

5 

4 

0 

0 

7 

2 

0 

0 

10 

. 

10 

0 

0 

. 

0 

1 

0 

0 

4 

9 

1 

19 

0 

0 

4 

10 

0 

1 

5 

6  16 

0 

1  1 

0 

0  4 

6 

0  15 

0 

0  8 

2 

17  17 

5  , 

4  14 

5  ! 

5  10 

2l 

1 

55  16    3 


lagh,  LL.D.,  balance  of  purchase-money,  .....      100    0    0 


Excavation  of  Dowth  Tumulus. 

Paid  on  account  of  expenses  of  works  at  the 

Dowth  Tumulus, ....        53     0  0 

ToUl  Discharge, '  .     .     .      £  1465  15  1 

Balance  in  favour  of  the  Public,     .     .  j  .     .     .     .        45     8  I 

Total  amount  of  Charge, ...     £1511     3  2 


XX 


State  of  the  Balancb. 


£      8.      d. 

InBankoflreland^ 21   19     8 

In  Treasurer's  hands,  as  per  Account,     ....  23    8     5 


£45     8     1 


The  Treasurer  reports,  that  there  is  to  the  credit  of  the  Academy  in 
the  Bank  of  Ireland,  £867  la.  lOd  in  Three  per  Cent  Consols,  and 
£1643  19«.  6(2.  in  Three  and  a  quarter  per  Cent  GoTemment  Stock,  the 
latter  known  as  the  Cunningham  Fund. 

(Signed),  Bobbbt  Ball, 

Z\gt  March,  1848. 


No.  m. 

METEOROLOGICAL  JOURNAL, 

OOMMIOICDIO 

l8T  JANUART,  1848,  ard  erdiko  SIst  DECEMBER,  1848, 

BT 

GEORGE  YEATES. 


Thb  instruments  employed,  and  the  general  circumstances  of 
the  mode  of  observing,  have  been  described  in  the  preliminary 
observations  to  the  Tables  of  the  year  1843,  in  the  2nd  rolome 
of  the  Proceedings  of  the  Academy,  Appendix  V* 
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BAIN. 

ICBAN 

TEMP. 

RAIH. 

HXAH 
TBHF. 

January  .... 
February  .  .  . 

March 

April 

May 

June 

2.008 
2.744 
2.389 
2.992 
.711 
3.660 

35.6 
4a9 
42.2 
45.4 
56.7 
55.0 

July 

August  .... 
September.  .  . 
October  .... 
November.  .  . 
December  .  .  . 

2.169 
4.443 
2.520 
a305 
1.477 
2.667 

6a8 

5U 

55.3 
4a9 
58.2  1 
426 

31.085 

; 

No.  IV. 

CATALOGUE 
TRADESMEN'S    TOKENS, 

CURREKT  IN  IRET.AXD  BETWEEN  THE  YEARS  1637  AND  1679. 


AQUILLA  SMITH,  M,  D..  M,  R.  L  A. 


ABBEY  BOYLE,  Me  BOYLE. 


I 


ANTRIM.  CO,  ANTRIM 

L   BBTC£  .  CRAFOBD  . 

2.  GILBEKT  .  ROSS  . 

3.  lOH.  VAVCH  .MABCHT 

4.  lOHN  .  STBWARD  .  OF  . 

5«  louN.  WHITE,  or. 

6.  IL&TTHEW  .  BETHELL  » 

7.  EOBABT  .  TOVKO  . 
a   8AMVEL «  SEENNAir  . 
9*  TBOMAB  .  PALMEB  .  IN  . 

10.  WILL  .  STEWART  .  IN . 

11.  WILLIAM  .  CRAFOBD  . 


ANTRVM  .  MARCH?  1 657 

IW  .  ANTRIM . 

IN  .  ANTRIM. 

AXTBUi .  MAXCBAmT 

ANTRIM  .  MARCHAnT 

POST  .  m'tR  ,  IN  ,  ANTRIM  .       167 1 

DYER  .  IN .  ANTRIM  « 

IN  •  AKTRM  .  MARCB^ 

AKTRDt .  MAJICUANT . 

AMTRVM  *  MARCBAmT 

IK  .  ANTRVM  .  MERCHANT 


—08 
1656 

1656 


ARDEE,  CO.  LOUTH. 

1 2.   UMES  .  ATKINSON  .  OF  .  ARTERUB  .  liARCRAKT  .  BIS  .  I? 
\X    lORN  .  ALLEN  .  OP  .  ARTBER- 

DEB.  BIS.FEKNT.  l670 

1 4.  TBO  .  BOBERET .  MBRCBANT  .  OF  ,  ARDBE  .  1670 

ARKLOW.  CO.  WICKLOW. 

15.  BTMON  .  SUBEHAN  .  OF  .  ARKLO  .  MARCHA  . 


^^^H 

■ 

ARMAGH, 

CO.  ARMAGH.                 ^ 

^^1 

^H 

IAME8  ,  TAYLOE  .  ftlARCH  . 

IN  .  ARDEMACH  . 

1664  1 

^H 

lOHN  .  DAVISON  .  OF  . 

ABDVAOB  . 

1671 

^^1 

lOHN  ,  DAVISON  .  OP  . 

ARDICAOH . 

1671 

^H 

lOBN  .  HOLMES  . 

OF .  ABDMAGB  . 

^^m 

lOHN  .  SINKLEB  .  OF  . 

AEDMAGH .  MKECBANT  . 

J 

^^m 

THOMAS . SANDERS . 

OF  .  ASDMAOH  *  MAR  . 

H 

ARTHERDEE,  Me  ARDEE. 

m 

ATHBOY 

CO.  MEATEL 

■ 

^^m      22. 

lOHN  .  EIGOS  .  MABC . 

IN  .  ATHBOY . 

H 

ATHENRY 

CO.  GAL  WAY. 

H 

^^^^    23. 

THOMAS , CLOAN . OF . 

ATHENRT.  MERCHANT  . 

1 

ATHLONE,  CO.  ROSCOMMON. 

H 

^^^^    24. 

ALDRIGE  «  SADLER . 

OP  ,  ATHLONE  .  BAKER  . 

^1 

^H 

GEOE6E  .  MILLS  .  OF  . 

ATHLONZ.MARCHAN. 

^M 

^H 

HUGH  .  COFFT  .  m  . 

ATHLONE  .  MARCHANT  • 

^^ 

^H 

lOBN.  g«*TT£E*  . 

OF  .  ATHLONE . 

issTl 

^^H 

MAHTYN  .  MURPHT . 

IN  .  ATHLONE  ,  MAROHAK  . 

1 

^H 

NICHOLAS  .  StALONE  . 

ATHLONE .  BiARCHANT . 

J 

^^1 

RICHARD  .  KELLY  .  OF . 

ATHLONE  .  MERCB  . 

^H 

^^1 

RICHARD  .  KELLY  .  OF  . 

ATBLOONE  .  MFRCB  . 

^H 

^^H 

STEPIfEN  .  SMITH  *  OP . 

ATHLONE  .  8H0OMAKER  , 

^H 

^^H 

WALTER  .  KELLY  . 

OF  .  ATHLONE  . 

^H 

^^B 

WILL.ANTREBUa. 

m.AETBLON. 

^H 

^^1 

WILL  .  ANTRtBUS  ► 

•  »  .  ARTBLON . 

^H 

^H 

WILLIAM  . FALLON , 

OP  .  ATHLONE  . 

^^ 

^^1 

WILLIAM  .  HUX  .  OF  . 

ATHLON  .  MAECHANT  . 

\m  1 

^^1 

WILLIAM ,  IDATE , 

•  *.  ATHLONB. 

1 

^H 

WILLIAM  .  MORBEAD  . 

OF «  ATBLOH  .  MAROB  . 

1 

ATHY.  CO.  KILDARE. 

J 

^^^^  40. 

WILLAM.  ADDIS. 

OF . ATHY . 

lO^ 

AUGHEB. 

CO.  TYRONE. 

] 

^^^^   41. 

lA&ies.MOEIE* 

•  IN  .  AVOnOR  .  M4RCBT 

J 

M 

XXIX 

BALLINAKILL,  QUEENS  CO. 
42.   NIC  .  DANBLL  »  OF  .  UALLNAKILL  . 


BALLYIiOV,  KING'S  CO. 


43.  BOB  .  MVTCHEKSON  . 

44.  THO  .  MA  IRE  .  OP  . 


OF  .  B ALLTBOY .  MARCQ  .  1 668 

BALLTBOT  .  TANNEB , 


BALLYMENA,  ice  BELLEMANOGH. 


BALLVMORE,  CO.  WESTMEAT^. 


45,  EDMOIO* .  PBTTIT  ,  OF  . 

46.  LTXt .  TTBBJCLL  •  OP  . 


BALLTMORE  .  MARC  . 
BALLIMOBE  .  ytERC^ 


BALTIMORE,  CO.  CORK. 
47.   W1LLUH  .  PRICG  .  OF  «  BALTEMOBE  . 

BANDON,  CO.  CORK. 
46.    BANDONB  .  ABME8  *  OOBFIBASIOK . 

BANGOR,  CO.  DOWN. 


57.    SEH RT  .  BHiTH  .  IN  . 
58«    BVOH.DVOK. 

59.  HVOB  .  BCCLEB  .  OF  . 

60.  BVOQ  .  8PAIRB .  liABCBAKT  . 

61.  aVMPBRY  .  DOBBIN  .  Of  • 

62.  1AME9  »  BIGGER  .  MARCBAIf  . 
63^    UMES  .  CHALMERS  ,  XH  . 

64.  lOiTM  .  BVBB  .  BELFAST  . 

65.  lOHIf  .  BVBB  .  BELLPAST  . 
TOL.  IV. 


1670 


49. 

UVKS.  CLEALAND. 

OF.  BA»OOR. 

50. 

IAMS8  .  MOOB  . 

OF,  BANGOR. 

1657 

BELFAST, 

CO.  ANTRIM. 

51. 

BELFAST  . 

A  Ship^ 

1671 

52. 

ALEEAKORR .  8IK1LLAR  . 

m . BELFABT . 

1657 

53. 

GEO.  MICCARTKAT. 

OF.BELLFABT. 

1656 

54. 

OIOBOB  .  MARTliff .  OF  . 

BELFAST .  MARCHAN  . 

1637 

55. 

OEORaS .  MARTIN  .  OP  * 

DELFABT  .  MARCHAHT . 

1666 

56. 

GEORGE.  MICARTIfE* 

OF .  BELFAST . 

1657 

BBLFABT  .  MERCR^ 
nf.BILLFABT. 
BBLLFAST  .  MARCBAJ7T . 
IN  .  BELFAST  .  BIB  .  PEITIVT 
BELFAST  .  MARCbT 
IN  .  BELFAST . 
BELFAST  .  MARCHAHT  . 
1» 


1656 


1670 
1666 
1670 


^^^^^^Hl^^^^^^^^^r      XXX 

^^^^M              GG,    lOON  .  CLVGSTON  .                             IK .  DELFAST . 

1657 1 

^^^H               67.    tOUN  .  CLVGSTON .                              Df .  BELFAST .  lUBCOT 

^^^^1              G8.    lOITN  .  COSBY  .  OF .                             BBLLFAST  .  MARCHAICT  . 

165gI 

^^^H              69.    lOHN.GlYAN.                                     [N.  BELFAST. 

^^^H              70.   lOmt .  lULPATRlCK .                         rM.  BELFAST.  MAECBT. 

^^^H               7K    tOHN  .  STEWAfiO  .  OF  .                        BELFAST, 

imm 

^^^^H              72.   lOHN  .  STEWAET  .  HIS  .  iP                THE  ,  ARETES  .  OF  .  BALFABT 

.  I657I 

^^^^1              73.   lOSIAH .  MARTIN ,                               IN .  BELFAST . 

1657  1 

^^^H              74.   IflCHAELL  .  B1G0EE  .                        OF  .  BELLFAST  . 

1657  ■ 

^^^H              75.   ROBERT  .  WHITSIDE  .  IN  .                BBLLFAST .  MARCHAHT  . 

1(^J 

^^^^1              76.   WILL  .  LOKART  .  THO  .  ATTKIK  .       MERCHAKTS  .  IN  .  BELFAST . 

^^^^P          77.  WILLIAM,  MOouE .                      Hisionf  of  Belfast,  p.  81. 

^^^H              76.    WILLIAM .  SMITH  .                              OF .  BELFAST . 

1657  1 

^^^H          79.  wiLLUH.ainTB.                    in. Belfast. 

^^^Hp                                  BELLEMANOGH*  CO.  ANTRIM. 

^            80.    lOBN  .  HARPER  .  HARCH^                 IN .  BELEMSNOCKE  . 

^^^H              81.    lOHN.  WA«««  ,MARC«.                   IN  .  BELLEMENOCK  . 

1671   I 

^^^^^             62.    HOBART  .  BOYD  .  MAR .                     IN  .  BBLLBlf  AMOGH  , 

^^^H             83.   WILLIAM .  ADARS .                           IN .  BELLIMINOCH . 

^^^^H                                    BELTURBET,  CO.  CAVAK. 

^^^^^H     $L  SOBABT .  HARES .  AT .                     BELLT VRBRATT  .••••. 

^^^F                                              BIRR.  RI.VGS  cot  NTY. 

^^^^1             89.   VAKCVS  .  ARCHER  .  OF  .                   BIRR  .  MARCHANT  . 

^^^H             86.   MICRAELL.CANTWBLL.                   OF .  BIRR  .  XARCQANT  , 

^^^^1              87*    RICHARD.  ARCHER  .                            OF  .  BIRR  .  MARCBAN  . 

I6^V 

^^^^^^^    88^   BT .  ROBERT  .  IBFFES  .  OF  .             IN  .  NECESSARY  .  CVAlNtSE  .  WfTII .       ^ 

^^^^^^H                 BtRR  .  TO  .  PASS .  FOR  .  I .  IX            LAB0VRBR5  .  Alt.OTBBM. 

^^^^^^^   6B»   THOMAS  .  LANGTONN .  IK .               BIRR  .  MARCHANT  . 

^^^B                                     BORRISORANE,  CO,  TIPPER ARY. 

^^^H            W   THOMAS  .  WOOLLFORO  .                  MARCHANT.  OF. BTRR18CAXZ. 

1669  1 

^^H                                    BORRISOLEIGD,  CO.  TIPPERARY. 

^^^H^   9K   tTETBEN  .  RADFORn  .                       BMtRESOLE  .  MARCH  . 

^^^^^                                   BOTLE,  CO.  ROSCOMMON. 

^          9^^    CORMOCK  .  DBRMOTT  .  09 «            ABBET  .  BOTLB.  ••••  . 

ijH 

^^^B           93,  STErHEH  .  MWOAU. .                      OF  .  80TU. .  MERCHANT  , 

XXXI 

BROUGUSUANE,  CO.  ANTRIM. 

94.  SAMVEL  .  ANDREW .  mV  IN .  BR0V0H8HAIN  . 

CALEDON,  CO.  TYRONE. 

95.  lOHN  .  8PEARE  .  OF .  CALLBDON .  TANER . 

CARLOW,  CO.  CARLOW. 

96.  OARRETT .  QVIOLET  .  OP  .  CARLO  .  MARCH  . 

97.  THO  .  RETNALD8  .  OF  .  CARL** .  TANER  . 

CARRICK,  CO.  TIPPERARY. 

98.  PESTER  .  ATLWARD  .  CARRICK  .  MARC. 

99.  WALTER  .  DEVEREVX  .  OF  .  CARRIER  .  MAR  .  —  G9 

CARRICKFEROUS,  CO.  ANTRIM. 

100.  ANDREW  .  WILLOVOHBT  .  OF  .  CABEICKFARGV8  . 

101.  ANTHONY  .  HALL  .  IN  .  CAREICKFERQ VS  .  1 656 

102.  ANTHONY .  HALL .  IN  .  CARRICKFEBOVS  . 

103.  A.I?,  u.  ACadU,     c.f.b. 

104.  HENERY  .  BVBNES .  IN  .  CARBICKFERQVS  • 

105.  loiiN .  DAVADY8 .  M^Skmmin*8  Histoiy  o/Carrick" 

fergus, 

106.  lOHN.WADXAN.  CARRICKFERGVS . 

107.  wiLUAX .  8TVBBS .  M^Skimmin's  History  of  Carrick- 

fergus. 

CARRICKMACROSS,  CO.  MONAOHAN. 

1 08.  W  .  B  .  AT .  CARACEXACROSSE .    WHEN  .  TOY  .  PLEASE .  ILE .  CUANUE. 

THE8. 

1 09.  W .  B  .  AT  .  C ABACK  .  NA*ROSS  .    WHEN  .  TOY.  PLEASE. ILE.  CHA1NUE  . 

THES. 

CASHELL,  CO.  TIPPERARY. 

110.  EDMOND  .  KEAKNEY  .  CASSHEL  .  HALFEPENY  . 

111.  EDMOND  .  KEARNEY  .  CASSHEL  .  MAKCT 
1  1 2.    EDWARD  .  MIUILL  .                               OF  .  CASHALL  . 

1  1 3.   lOIIN  .  NEYE  .  IN  .  CA8SI1ELL  . 

1 1 4.   lOHN .  PEENE .  IN  .  CA8SHELL . 


xxatii 


117, 


118. 


\\9, 


PEETEIt  .  BOTTON  < 
nOBART  .  PBDiGE 


OK  .  CASH  ILL  .  MAfiCH' 
OF  .  CASHELL  . 


CA8TLECHICHE8TER,  CO.  AKTKIM. 

ROB  .  BRtCE  ,  AVTH  .  CASTLECHICHESTEB  . 

CASTLEDERMOT,  CO.  KILDARE, 
ITENERT ,  HAERENEB  .  OF .  CASTLEDEEMOTT  . 

CHARLEMONT.  CO.  ARMAGH. 
TUOMAS  .  CBA06  ,  MERCHANT  .       IN  «  CEABLEMOllT  • 

CHARLEVILLE,  CO.  CORK, 


1664 


1671 


120. 

A .  W . PENNEY  . 

C  .  CHABLIVELL  .                              1667 

121. 

EDMONl)  .   TEOUANS  .  HIS   . 
TENNT.IN.CORK. 

{Coutuermarkedj)  chaslevile* 

122. 

lOUN  .   BVTTELER  .  &  ,  lOHN  , 
EX BAM. 

m  ,  CHARLEVILLE  .                         1668 

123. 

ROBERT  .  COWEN  .  **.  IN  . 

CHARLEVILE.                               —79 

124. 


125. 


126. 


127. 


128. 
129. 
130. 
131. 


CLARE,  see  LIMERICK. 
CLONAKILTY,  CO.  CORK, 
Coat  o/Armi.  •••♦ghnikilty  •  pe  «  (< 

markedy)  i.e.  fabthxng  . 

CLONES,  CO.  MONAGHAN. 
WILLIAM  .  PARKE  .  IN  .  CLO  WNI8  ,  M  ARCH  AH  .  |{ 

CLOWFERT.  CO.  OALWAY 

THOMAS .  B VTLER .  MARCHANT.       OF  .  CLOWFEItT  .  1 6|6 

CLONMEEN,  CO.  CORK. 
CLONMEEK .  PENNEY .  A  Trie  Mmd  a  QtMdhfMd 

CLONMEL.  CO.  TIPPERARY. 

ANDREW  .  ROBESON  .  OP  ♦  CU»KMEL  .  HIS  .  I^ 


ANDREW  .  ROOeSON  .  OF 
ANN  .  HEKOVaY  . 
GEORGE  .  CARR  . 


CLOKHEL  .  HIS  .  (i°goimfi>niflfidL) 
ni .  CLONMELL  .  1663 

OP  ,  CLONMELL  .  1656 


^^^^^^                                 ^^^^^^^ 

132,    l.B.OF,  CLOHMELL. 

FOR  .  CITTT  .  AMD  .  COVWTT  . 

1658           ^1 

133.    RICHARD  .  CARLETOK  .  OP  . 

CLOKMELL .  MERCBAKT  , 

134.   BICttARD.  HAMERTOH, 

IN ,  GLOmCELL . 

1657           ^M 

135.    RICHARD  .  HAUimTON  . 

OF  .  CLONMELL . 

^M 

136.    WILLIAM.  aSNBVRT  .  OF  . 

CLONMELL  . 

1656           ^M 

CLOWNI8. 

•M  CLONES. 

COLERAINE,  CO. 

LONDONDERRY. 

137.    ALEXAHDEB  .  MILLER  . 

IN  .  COLRAINE  .  MABCUAKT  . 

^M 

138.   GILBERT.  W?  ••««••••. 

•  •  .••«RAN£  .  MAtt*  . 

131^.   UVGH  .  M»»ft*  .  MAR«»  . 

W . COL«»*** . 

140.  loaN .  browhr  • 

COLRENE .  MAR  . 

HI.   lOHN .  BROWNE .  MABChT 

IN  .  COLERAINE  . 

142.   WIL.ROSE.OP.COLRADIE. 

EXCHANGE  .  FOR  .  A  .  CAN  . 

1 43.    WlL'f  .  R08I .  OF  ,  COLRAWB  . 

ma  .  ERCHAMOE  .  FOR  .  A  .  CAK  .  (&/              ^^| 

^ 

Beer.y 

m 

m                                               CONNAIJGHT, 

■ 

OF.  EXCISE.  IN.  COKAOOT. 

■ 

"                                             CORK,  CO.  CORK. 

■ 

145.   CORK  .  CITTT  .  P  »  M  .  MAYOR  . 

A  Ship  and  Cfulte, 

1668           ^M 

146.  CORK .  (-4  tqttart  pieet). 

A  CaOls, 

■ 

147*  CORRR. 

148.   A  .  CORRE  .  FARTHIVO  . 

^H 

149,    A  .  OORCK  .  HALFPEKNT  . 

c.c 

1656          H 

150.   A  ,  OORR.  PIKNY  .  C  .  C  . 

TOE .  ARMES .  OF ,  CORK  . 

1659          ^M 

151.  KDMOHD  .  TIOMANS  .  HIS  . 

Adam  andEvf  in  Paradise. 

1678          ^M 

H                 PSHKT  .  IM  CORKB  . 
^152.   KDMOMD  .  TEOMANS  .  UIB  . 

■ 

( CounUrmarktd^)  charlevile  *               ^^ 

pmnr .  tx .  corkr  . 

■ 

153.    EDWARD .  OOBLE  .  OP  . 

CORK  .  BRAZIER  . 

1673          ^H 

H    l^'l-    EDWARD.  RATEMACH  . 

OK . CORKE  .  MAROHAK , 

■ 

B  155<   OEOROR  .  TOVNG  . 

IN , CORKR . 

1657           ^M 

'  In  thu  field  of  the  revcrsi*  ihcre  t»  i 

1  Dton  on  the  obrcr^c  a  Rote. 

Thr«.               ^H 

•>inboU  ar«>  Lntntposed  on  No.  1 42,  which  rendcrB  the  iiieaniti(c  ubteure  without              ^^| 

tk*0TklMO9orKo.  145. 

^M 

^^^^^^^^                        ^^^^^^^ 

^^m 

lONAS  *  MORRIS  .  OF  .  CORK  . 

A  Ship  and  Ctu^U. 

^^M 

lONAS  .  MORRIS  ,  OF  .  CORIt . 

A  Ship  and  C(ude» 

1657  1 

^^M 

WILLIAM  .  BALLARD  .  HIS  . 
PEKKY^m.CORKE. 

Royal  Oak. 

1G67  1 

^^r 

COWRY  (GOREY: 

'  CO.  WEXFORD). 

^^M 

EDWARD  .  CAVENACB  . 

OF  .  COWRY  »  MAHCH^ 

^H 

DINGLE.  CO,  KERRY. 

^^H 

A  «  DINGLE.  FEKNT  . 

A  man  with  a  bow,  4rc. 

1679  1 

^H 

DOWN.  COUNTY  OF. 

^^m 

ABTHVR  .  SQVIRE  . 

CO V  NTT  ,  OF  .  DOWXE. 

^H 

DOWNPATRICK.  CO.  DOWN, 

^H 

lAMES  .  STEWART ,  MERCHAMT. 

BIS  .  TOKEN  .  IN  .  DOW19  .  (dBC*^^| 

^^1 

in  thefidd,) 

1656  1 

^^m 

UMES  .  TOOMSON  .  MA  . 

JN  .  DOWNE  .  PATRICK  . 

1670  1 

^^M 

lOHN  .  LA  WE  . 

DOWNEPATRICK  . 

^^m 

SENESGHALL »  HIS  .  TOKEN  . 

OF  .  DOWNKPATHICK  . 

^^m 

WILLIAM  .  THOMSON  * 

OP .  DONKPATHRICKE 

^H 

DROGHEDA, 

CO.  LOUTH. 

^H 

ANDREW  ,  HAMLIN  .  OF  . 

DROOHEDA  .  MARCHAHT  . 

^^m 

EDWARD  ,  BYTIIELL  . 

OF  .  DROGHEDA  .  IIARCRANT 

^H 

edward .  m abtine .  ih  .  (his  . 
iialfpent). 

DROVOHEDA .  MABCH'^ 

^^1 

EDWARD  .  MABTTIN  . 

OF  .  DROGHrnA  . 

^^m 

FRAMCIS  ,  POOLK  .  OF 

DROGHEADE  .  MARCHANT  . 

^^M 

HE»  .  COKER  .  OF  .  DROBEDAES  . 

10  .    HATENS  .   ON   .   Y  ,  KBT 

^^^H 

^^H 

IRELAND  . 

DDBLIN. 

I6f6l 

^^1 

HEN  .  GOKEB.  OF  .  DSOHEDAES  . 

FOB  ,  NECESSARY  .  CBAKaS 

^H 

^^H 

IRELAND . 

A  .  FENNY.  T0K\ 

\mm 

^^m 

HUGH  ,  FOWKES  .  OF  , 

DROGHBDA .  GLASBB  . 

^^M 

HUGH  .  FOWKES  .  OF  . 

DROGHEDA . GLASYE  . 

^^m 

lOHN  .  BELLEW  .  OF  . 

DROGHBDA .  MARCH  . 

^H 

lOnW. BRENNAK. 

OF . DROUEDA . 

iflM 

^H 

fOHlt  .  KlLLOGIl  . 

OF .  DROUEDA ,  MARCH  . 

^^1 

lOUN  .  LEY  .  tN 

DROGHEDA.  MARCHANT.             1667     1 

F 

^^^^^^^^■^                                                                             ^^^^^^^ 

l^w». 

lOHN  *  LEY  ,  MARCBANT 

IN  ,  DROGHEDA  , 

1664               ^M 

Mi. 

LEBBEVS.LOWNl».  A. 
HALPENY . 

DBOOBADA  .  OROSER  • 

^M 

182. 

LVKE  .  CONtY,  OF  .  DROGHEDA  . 
H[S.F£«r. 

MARCHAKT. 

1670          ^M 

183. 

OUVEB  .  BIRD  .  OF  . 

DROCHEDA  .  MARCBANT . 

184. 

RICHARD  .  IACK50N  . 

OF  .  DROODEDA  .  MARCHaT 

185. 

RJCH  ABD  .  TIBELL ,  OP  . 

DROGHEDA  .  MARCH ^ 

186. 

8  A  ML  .  STANBBIDG  . 

OF . DROGHEDA . 

1653           ^M 

187. 

THOMAS  .  P»»»»aD  .  OP  . 

DROOHADA  ,  MARCHANT . 

■ 

DROMORE. 

CO,  DOWN. 

n«8' 

EDWARD.  HALL. 

m  ,  DROMORE  .  EVAGH  . 

Kt9. 

lOHN  .  GVTUBY  , 

IN.  DROMORE. 

^M 

190. 

PHBLSM  .  MAGEN1S  . 

OF.DROMORB. 

-191. 

WILUAH ,  QALTRIGE  . 

OP  ,  DBOMOE  . 

1G68           ^M 

1 

DUBLIN,  CO.  DITBLIN. 

■l92. 

TBE «  DVBLUf  .  BALFPENMIS  . 

LONG  .  UVE  .  THE  .  RING  . 

1679          ^M 

193. 

ALEX  .  AIC&IK  .  MABCHAN  . 

IN  .  SKINEB  .  ROW  .  DVBLIN  . 

K194. 

ALB3LANOEB  .  AICKIM  . 
MARCUAMT . 

IN  .  SEINER  .  BOW  .  DVBLIN  . 

^M 

195. 

AKDBEW  ,  LLOYD  .  IW  . 

DVBLIN  .  MARCBANT  • 

^H 

196, 

ANTUONY  .  DERBBY  .  IN  . 

CASTLE  .  STREET  .  DVBLIN  . 

^H 

197. 

ABLENTEB  .  VSBEB  .  FISB  . 

SHAMBLES  .  STREET  .  DVBLIV 

^^1 

19a 

ABLEMTEIi .  VSHEB .  IN  ,  FISB . 

SBAHBLES  .  STEEET  .  DVBLIN 

^^^1 

199. 

ARTUVB  ,  HARVIE  ,  IW  . 

DVBLIN  .  UARCUANT. 

200. 

ABTBVR  .  UABVEY .  IN  .  BIGH  . 

STREETE  •  tS  .  DVBLXH  » 

1656           ^M 

Aaot. 

ABTHVB  .  BABWIE . 

IK  .  DVBLm . 

1653           ^M 

W^ 

CHBISTO  •  BSmiKTT . 

MARCHANT  . 

1656           ^M 

iFw^ 

STREET.  DVBLIN.  MARCBANT.                        ^H 

204. 

cHmiBToraEB  .  beknet  . 

THOMAS .  DVBLtN .  MARCBANT  .                       ^| 

m.s^ 

^M 

205. 

CHRISTOrSER .  CIFPAB  ♦ 

OF.DTBLIN.MAECB. 

^H 

206. 

DBlTMtS  .  QCINNE  * 

1654           ^M 

207. 

EDUOND  .  TBOMrSON  . 

IN  .  DN-BLIN  . 

166.5            ^H 

208. 

EIiMVND.Sr&UtO. 

IN  .  DVBLIN .  MARCHANT  . 

^H 

fc09. 

EDWA&D  *  BARBtS  . 

IN  .  COFFER .  ALLY .  DTBLm  . 

■ 

^10. 

EDWARD,  MICH  ELL.  OF. 

% 

OEMANTOWKE.  DVBLIN. 

J 

^^^^^^^^n 

% 

^^M 

EDWARD  .  WAYNMAX  , 

IN  .  COBKE  .  HILL  ,  DVBLIN  . 

1 

^^m 

ELKATHAN  .  BBOCK  . 

IN  .  DVBUN . 

1666  1 

^^H 

ELNATHAN  ,  BBOCKE  . 

IN  ,  DVBLOT . 

16H 

^^B 

ELVATHAN . BBOCKE . 

IN  .  DVBLINE  . 

I6S7 

^^m 

GEO  ♦  DICKINSON  .  I>VBLIN  * 

IM .  CHBKER  •  LAKE  ,M*«»*. 

1667 

^^M 

GEOEGE.  GILBERT. 

BRIDO  .  STREET  .  DVBLIK  • 

^^M 

GERRARD  .  COLLET.  AT  .  BED .  + 

IN  .  HIGH  *  STREET  ,  DVBLIK 
APOTHECABY  . 

• 

^^m 

GILBERT  .  IOHH80N  .  IN  . 

THOMAS  .  STREET  .  DVB  . 

^^H 

HENRY . BOLLARDT . 

APOTICART.  IN  .  DVBLIN  . 

1654 

^^H 

HENRY  -  BOLLARDT  . 

APOTICARY  .  IN  .  DVBLIN  . 

1663 

^^H 

HBNRY.MARTTN. 

SKINNER  .  ROW  .  DVBLIN  . 

1668 

^^H 

HENRY  .  REYNOLDS  .  IS  . 

HIGH  .  STREET  .  DVBLIK  . 

^^H 

HENRY  .  RVOGE  ,  APOTHECARY. 

IK  .  CASTLE  .  STBET  ,  DVB  . 

^^H 

HENRY  .  RVOGE  .  AlHyTHECARY. 

IN  .  CASTLE  .  STREET .  DVB  . 

^^M 

UENRY  *  WARREN  .  IN .  HIGH  . 
STRET  *  IN  .  DVBLIK  . 

Corontf  and  Feathers, 

^^M 

HENRY  .  YEATES  , 

IK  ,  COriER  .  ALLY  .  DVBLDX  . 

^^H 

lAMES.OLEERB.IN. 

BBIDO  .  8TBEETB  .  DVB  , 

^^M 

IAlfE8.KELL£Y,Uf. 

NICOLAS  .  STREET  .  DVBLIK  . 

^^M 

lESPAH  .  ROADS  .  BARB  ADAS  . 

CASTELL.  STRKST  .  DVBMK . 

1657  1 

^^H 

IGNATrcS .  BROWNE  .  IN  . 

HIGH ,  STRET  .  DVBLIK ,  PBVT" 

1671   I 

^^H 

10  .  DEMrNIERS ,  DVBLIK . 

SVGAR  .  LOFE  .  BRIG  .  8TBE  , 

^^M 

lO  ,  FLOOD  .  HIGH  ♦  STREET  . 

DVBLIN ,  MARCHANT  . 

^^M 

10  .  HAYENS  .  ON  .  Y  .  KEY  . 

HEN  .  COKER  .  OF  .  DRO&BDAKS  ,  ^^| 

D%^BLIN  . 

lERLAKD  . 

1656  1 

^^H 

JO  .  PARTINOTON  .  G0VLD8ME  . 

R1NGE8  .  HEAD  .  8KIKN0R  * 
ROW.  DVBLIK. 

d 

^^M 

lOH  ,  SMITH  .  IN  .  HIGH .  iTRE  . 

IN  .  DUBLINK  .  If  ABCSAKT. 

■ 

^^m 

lonH  .  BETSON  .  AT .  Y  .  WHITE  . 

IN .  HIGH  ,  STBEETE  ,  DVBLIK 

UON. 

MAR. 

^^M 

lOHK  .  BRBEETON  .  OF  . 

DVBLIK  .  MARCRANT  . 

lfi$7 

^^H 

lOHN  .  BV8H  ,  OF  .  DVBLIN. 

IK  ♦  CASTLE  .  STREET . 

^^M 

lOHN  .  avSH  .  OF  *  DVBLIN  . 

IN  .  CASTLE  .  STREETE  , 

16SS 

^^H 

tOBN  .  COOKE  .  GROCER  * 

THOMAS  .  STREET  .  DATIUK  . 

^^H 

lOliN  .  DVTTON  .  rS  .  TH0MA5  . 

STREET.  IN.  DVBLIN. 

tesi 

^^H 

lOHN  .  F0RRI5T  .  AT  .  THE  . 

BRIDO  .  FOOTE  .  DVBLIK  . 

^^M 

lOHN  ,  FOXALL  .  AT  .  THE  . 

OF .  THE  .  rOX  .  IK  .  DVBUK  . 

m 

S10NE . 

2 

■ 

■ 

'  244, 

lOHN .  FOXALL .  AT  .  TK  , 
SIONB . 

OP  .  THE  .  FOX  ,  m  .  DVBLIN . 

^^ 

245. 

lOHN  .  H00*«  .  AT  ,  THE  . 

TIMBER  .  YARD .  IN  .  DVBLIN 
DANAS. STREET. 

H 

24G. 

lOHN  .  LOTETT  .  in  . 

THOMAS  .  STBET .  DVDLIN  . 

1657          ^1 

247. 

tOHM  .  UOXON .  IN  .  SKXStZn  . 

ROWE.  IN*  DVBLIN. 

1667         ^H 

248. 

lOniY.  NICHOLAS.  OP. 

DVBLIN  .  HARCHANT  . 

^^H 

24<^. 

lOHH  ,  rVLLEit  .  m . 

KI SHAMBLE  .  STREET  .  DVBLIN  .                      ^^| 

250. 

lOHH  .  BBAWELL .  ERASER  . 

JN  .  SEINER  .  ROW  .  DVBLIN  . 

^H 

251. 

lOn»  .  SENDELL  .  IN  .  S^ 

FRAKCIS .  STRET .  DVB  . 

^H 

252. 

lOHN  .  BWEETMAN  .  IN  . 

DVBLIN  .  CORN  .  MARKET  . 

^H 

253. 

lOHN  .  TOTTIE  .  AT  ,  THE  . 

BRIDOPOOTE.  DVBLIN  . 

^H 

254. 

lORN  .  TOTTIE  .  MABCEANT  . 

IN  .  DVBLIN  . 

1663          ^M 

255. 

lOHN  .  WARBEN .  HIGH .  8TREST. 

DVBLIN  .  TALLOW  .  CHANDLB 

^^M 

256. 

ISAAC  ,  TATLEIfr.  IN  . 

SEINER  .  HOW  .  DVBLIN  . 

^1 

257. 

LEWIS  .  DBS  .  JfEMIEBES  * 

MARCHANT  .  IN  .  D\^LIN  . 

^H 

25a 

OF  .  DVBLIN  .  MERCHANT  . 

^^1 

259. 

UONBL  .  NEWMAN  .  THB  . 
COFFEE  .  H0V8E ,  IN  .  DVDLIM . 

A  Lion  rampanL 

^H 

260. 

MAEKE  .  QVINE  .  APOTHTCAKY  . 

DT  .  DVBLIN . 

^H 

261. 

MARTIN  .  Dli  .  IN  . 

CORNE  .  MARKET  .  DVB  . 

^^1 

262. 

MAKT  .  DEINEWATER  .  IN  . 

SRTNNER  .  ROW  .  IN  .  DVBLIN  , 

.1657         ^H 

263. 

MATDEW  .  FRENCH  . 

HIGH  .  STREET  .  IN  .  DVBLIN  , 

1655          ^H 

264. 

MIC  .  WILSON  .  OF  .  DVBLIN  , 

HIS  .  HALFPENT  « 

^H 

L   265. 

NICB  .  DELAMAIN  .  IN  . 

STONI  .  BETTER  .  DVBUN  , 

^^1 

■  266. 

NICHOLAS  .  HARRIS .  TALOW . 

CHANDLER  .  IN  DVBUN . 

,  ^H 

^267. 

mCBOLAS  .  WHITS .  IN  . 

HIGH  .  STREET  .  IN  .  DVBLIN 
UlS .  FENT  . 

■ 

966. 

OWEN  .  KELLT  .  IN  . 

8K1NEB  .  BOW  .  DVBLIN  . 

^H 

^  2^. 

RANDAL.  Li:STEB. 

IN .  THOMAS .  STREET .  DVBLIN 

.J655          ^H 

H270. 

RICH.  SIMKIN.OF. 

DVBLIN  .  MARCBAnT 

^H 

H27h 

BICH.TTLE-OF.ST. 

PATRICKS  .  CLOSE  ,  DVBLIN. 

^H 

^U|S* 

RICHARD  .  CHESSES  ,  IN . 

S"^  .  WARBERS  .  STR  ,  MARCH?. 

^^M 

^^Ha. 

RICHARD  *  COOKE  .  OF  . 

DVBUNE  .  MARCHANT, 

^H 

274. 

BICHARD  ,  OBEKWOOD .  MAR  . 

HIGH  .  STRET  .  DVBLIN  . 

^H 

^275. 

RICHARD.  HOVGHTON. 

OF  .  DVBLIN  .  MARCHANT  . 

^^1 

■27a 

BICHARD  .  MARTIN  . 

CASTEL  .  STREET  .  DVBLIN  . 

1657          ^H 

■^277. 

RICHARD  .  WARBEN  .  MARCH^ 
IN. 

sT. THOMAS. STREET.  DVBUM. 

.1667          ^H 

H       TOL  JV. 

_M 

■1 

^^^^^^^^                                       ^^^^^^^^^^ 

^^M 

Rirw.LEY.  HATFEILD. 

IN  .  DVBLll?  ,  MAKCHAIIT .        IfiS4  1 

^^m 

EGBERT  .  BATRIP  .  IN  . 

CA8TELL  .  STRET  .  DVBLDI.      16$7  1 

^^m 

OOBEET .  F&EiaiAN .  IN .  0VBL1N 

.    CASTLE  .  STREET  .  ICARC  .                   1 

^H 

ROBERT  ,  HVCHINS  . 

SWAN  ,  QLfND  .  KEY  .                     ^M 

^^M 

ROBERT  .  PARTIWOTON  . 

IN  .  DVBLUC  .  liARCBANT  .          ^^ 

^H 

fiOQER  .  UA1J.F.Y  .  OF  .  DVBLIN 

.     ABT12BN  .  AND  .  BKDVNEX  .  Dl          1 
SKINNER  .  ROWS  .                      ^M 

^H 

8AMVEL .  8ALT0KST0N  . 

IN .  DVBLIN  .  AtA RCaAXT  .           ^H 

^H 

SAMVEL  .  SALTONSTONE  . 

IN  .  DVBLIN  .  M  A&COAKT  .           ^B 

^^1 

SAMVEL .  WESTON  . 

MARCHANT  .  m  .  DVBLIN  .         l&S^M 

^^M 

STEPHEN  .  CLAEK  *  DVB  . 

CHJIIST  .  CH  VRCH  .  TARD  .                     1 

^^M 

SYMON . CABCK , 

IN  .  BRIDG  ,  STRET  .  DV^RT.nr.       ^H 

^^m 

TOO  .  FLOOD  ,  HIGH  .  STRET  . 

DVBLIN  .  BfARCHAlTT  .                      ^H 

^^M 

TflO  .  GOVLD  .  MARCHANT  . 

IN  .  HIGH  .  8TBET  .  DVBLIB  .       ^H 

^H 

THO  ,  LOWEN  , 

IN  .  PATRICK  .  STREET  .  DVBLDT. 

^H 

THO  .  PAGETT  .  TALLOW  . 

CBANDLEB . HIGH  .  STREET. DVHUT. 

^H 

THOMAS, 0R««*«« . 

BBIDQ  ,  FOOT.  DVBLDff  . 

^H 

TH0MAS,8«»GHT. 

EXCHANG  .  CHRIST  ,  CDTRC8* 
YARD . DVB .                                 — ^ 

^H 

WALT.BfiCE.ni.COBN. 

MARKET,  DVBLDf* 

^^H 

WALTER  .  HARRIS  .  OP  , 

DVBLIN  ,  MARCHANT  . 

^H 

WALTER  .  MOTTLE Y.  MABCH 

.    TN  .  BRIDG  *  STREET  .  DVBLOt . 

^^1 

WARNAR .  WESTENHA  * 

IN  ,  DVBLIN  .  MARCH  4KT  .          I6&I 

^^B 

WIL  .  BROOKING  ,  OF  , 

DVBLINB.  HABERDARHE* 

^^1 

WILL  .  EVES  .  MABCHANT  ,  IW 

,    NICHOLAS .  STEKT  .  DVBLDI . 

^H 

WILL .  HILL  .  SKENBB  .  ROW  . 

PESTELL  *  AM  .  MaRTAK  .  DTBUff» 

16$ 

^^m 

WILL  .  MOVNT  .  MARCH^  .  IN  , 

CHRIST  .  GBVBCH  .  TA&D  .  DTRLOl* 

^H 

WILL  .  TAYLOR  .  MAROHAnT 

^H 

WILLAM  .  ST0K8  ,  tN  .  HIGH  . 
8TR. 

IN.  DVBLIN.  MARCH  ANT.         1^1 

^H 

WILLIAM  .BARRET, 

CHRIST  .  CHVRCH  *  YARD  .  DTBLOI. 

^H 

WILLIAM  .  COLLYS .  IN  . 

SKINNER  *RUW.  DVBLIN.             \G6& 

^H 

WILLIAM  .ETOER,IN, 

DVBLIN  .  MARCHANT  .                   lfifi| 

^^1 

WILLIAM  ,  HVIME  .  IN  . 

aiaH.STRacT.mrBLDr*           ^H 

^^K. 

DUNDALK, 

CO.  LODTn.                                ^M 

^^^^^309. 

DVNDALKE, 

CORPORATION  .                                   ^4i| 

^H 

BEANWAITE  ,  CEA8AR  ,  OF  , 

DVKDALKE.  MARCH AKT.               ^M 

^^^^^^^^^^^^^^^                           ^^^^^^^ 

B    31 1.   QEOBOE  .  LAMBERT  ♦  OF  »                 DVHDALKE  .  MARCHANT  . 

H     312.    lOBK.WILBHIER.F.OP.                  DVNDALKE  .  MARCHAirr  . 

H     313.   OAT£8  .  CRO^^^•^^  .                      MAilCELiNT  .  DVNDA««  . 

^B 

H                                    DUNGANNON,  CO.  TYRONE. 

■    314.  TAMES  .  HANKA  .                                   IN  .  DOMOAKOK .  MARCH  . 

^    315.    RO  .  NELL«ON  .  OF  •                           DVWQANOK  .  APOTHECRT. 

1           310.    BOB  .  NELL80K  .  OP  .                           DANGONNON  .  POTTtRST  . 

B                                DUNGABVAN,  CO.  WATERFORD. 

B    317.    THOMAS  .  NICOLL  .                             OF.  DVNGARVAN  . 

^M 

V                         EDGEWORTH8TOWN,  CO.  LONGFORD. 

B   318,   FBAHSIS  .  WELSH  .  nv  .                    EDO  WORTH  .  TOWNS  • 

^H 

B                                      ELPHIN,  CO.  ROSCOMMON. 

B  31d'  AHDBIW  .  MAB*»«  *                        OF .  BLFlNt .  MABO  . 

^L                                          ENK1S.  CO.  CLARE. 

^BjM.   DAVID  .  WH»««*«  .  m  «                  E5NI9  .  A  ,  PENT  . 

^^^^                               ENNISKEAN,  CO.  CORK. 

321.    HBSBT.  WH#««»  .  MERCHAI^T  .    IN  .  ENlKKRAIf  *  mS  .  PENKV  • 

^M 

B                               ENNISKILLEN,  CO.  FERMANAGH. 

3^2.   ABRAHAM  .  CLEMElfTS  .                    OF  .  IlflSKlT.T.RN  .  MABC . 

—57     ^M 

■  323.    DAVID  .  RYKD  .                                   EKISKILLIJI .  MABC  . 

B324.   WILLIAM  .  COOFEB  .                          IN  .  INISIOLUM  . 

1                                          FOURE,  CO.  WESTMEATH. 

325.   OABOTT  .  TTRELL  .                             OF  ,  FOVBE  . 

U                                       GALWAY,  CO.  GALWAY. 

B  326.   ABR**  .  CRBlftTIAIf  .                           MABCH''  .  TN  .  GALL  WAT . 

^1 

B327.  ALDBIOE  .  SADLER  .                           OALLAWAT  .  BAKER  . 

"  328.   AMBBOS  .  LTMCW  .  OF  .                     CiALLWAT .  MABCRAH  . 

,3291  BAB.FRBBrcn.MABcnAMT.       (Rev€rs€  detrUed.) 

B                 I'AT .  or  .  QALWAY  • 

330.   DOMIBICK  .  FEIMCQ  .                        OF  .  OALLWAT  .  MARCH  . 

1664          ^M 

■i 

^^^^^" 

^^m 

DOMINICKE,  LYNCH  . 

OF  .  OALLWAY  . 

imM 

^^M 

EDWAUD  .  0RM8BY  ,  OF  , 

GALLWAT  .  JL^BCttAWT  . 

^^M 

FEANCtS  .  BAKCitES  .  OF  , 

GALLWAT  .  PEWTEBEH  . 

^^M 

GEOEG  .  DAVISON  .  IN  ,  HIGH. 

STREET  .  IN  .  GALLOWAY  . 

^^m 

GEOBGE . STANTON . 

GALLWAT  •  MACHANT  . 

^^H 

IARVI8  .  niNDE  , 

OF  ,  GALLAWA  Y  . 

^^M 

lOHN  .  BODLE .  OF  , 

GALL  A  WAY  .  MACDAN  . 

^^M 

lOHN  .  GROME  ,  MARCHAliT  . 

OF .  GALLWAT  .  VIVE  .  LI  . 

^^H 

BOY. 

1664 

^^M 

lOHN.  MORRET.  OF. 

GALLWAT.  MARCHANT  . 

^^H 

MAHCV8 . LYNCH  .  OF . 

GALLWAT ,  MAECHAN . 

^^H 

PATE  .  BROWNE  .  MERCT 

IN.  GALLWAT. 

1669 

^^H 

PEETER  .  TARB  .  MERCHANT  . 

IN.  GALLWAT. 

1669 

^^1 

RICHARD.  ORMSBY  . 

IN  .  GALLWAT  .  MABCBAlTr . 

1G6S 

^^H 

ROB  .WARNER  .  MARCH  . 

IN.GALLAWAT. 

166i 

^^m 

THO.  BROVGHTof  .  MARCHT 

IN.  GALLWAT. 

1669 

^^m 

THOMAS.  BROWNE.  OF. 

GALLAWAT .  MARCHAK  . 

^H 

W«««ER .  HICKE8  .  MERCHANT  . 

AT  .  OALLWAY  .  BIS  .  PENNT 

.1669 

^^^^_34a 

WILL.  STANLY.  OF.  GAL  WAY, 

Coat  of  Arms. 

1^ 

^^^r 

GLASSLOUGH,  CO.  MONAGHAN. 

^^^[349, 

lOBir.PATERSON. 

IN  .  GLASELOCH  . 

l«7tfl 

^^V 

GLENARM,  CO.  ANTRLU 

^^^[350. 

ARCHIBALD  .  ADDA  IRE  . 

MAR  .  IN .  GLENABME  . 

^^^^^^^^■t 

OOREY,  »€€  COWRY. 

^^^ 

GOWRAN,  CO 

.  KILKENNY. 

^^M 

FRANCIS.  BARKER. 

OF  .  GORON , 

1656  1 

^U 

HOLLYWOOD 

,  CO,  DOWN. 

^^m 

lAMES.SlM.OF. 

HOLLYWOOD. 

^H 

INE8CR0NE, 

CO.  SLIGO. 

^^m 

THO  .  GOODIN  .  MARCHANT. 

OF .  IKEBGRONE . 

1663 

^H 

JAMESTOWN,  CO.   ROSCOMMON. 

^^m 

BRYAN  .BEIRNE.OF. 

UMESTOWNE  .  MAXCBT 

im 

■ 

'^^^^H 

WM 

■^^p 

KELLS, 

CO.  MEATH.                  ^^B 

^M 

355. 

EDWARD.  DYES.  OP. 

KELLS  .  MARCHAKT . 

1669        ^1 

356. 

1GNATIV8  .  FLEMQtO  • 

OF  .  RELLT  .  MERCHANT  . 

^H 

KERRY. 

^1 

357. 

KEKY  .  T .  8 . 

The  Commonrvealth  Anns, 

^1 

358. 

IN.TBE.COVNTT. 

OF  .  KERRY  . 

^M 

KILBEGGAN, 

CO.  WESTMEATH. 

^M 

359. 

BEN  .  DAY  .  KILLBEG^K  . 

C?  .  WESTatEATH  . 

^H 

300. 

RICHARD.  HARISON.  OP - 

KTLBEGAN  .  MARCHAN  . 

1658        ^M 

t 

KILDARE, 

CO.  KILDARE. 

H 

!».. 

1AMES  .  KOKET  .  OF  . 

KILDARE  .  MARCH  . 

^1 

w 

KILFENA, 

CO.  LIMERICK. 

^1 

»i 

lOHn.ODDflBLL.OF. 

KILFENA  . 

^1 

^ 

KILFINAN, 

CO.  LIMERICK. 

H 

363. 

lOHM  .  QODSELL .  OF  . 

KILLFINAN  . 

^M 

1- 

KILKENNY, 

CO.  KILKENNY. 

^M 

■    364. 

FOH.  THR.  ••«•«» 

KILKENNY  *  •••••  • 

1659        ^1 

■    365* 

EDWARD  .  BOTH  •  MA&CHANT .        IW  .  KILKENNY  . 

1663        ^H 

■    366. 

EDWARD  .  BBWELL  .  OF. 

KILLKENT  .  TALLOW  .  CHAN  . 

^^1 

367. 

IAMS0 .  PVRCELL . 

IRI8RTOWNB  .  KILLNY  . 

^^1 

U     368. 

lOHM .  BEAVOR . 

OF  .  KILKEKY  . 

^H 

■    369* 

lOHlf.  BOLTON. 

KILKENNY  , 

^H 

370. 

lOBK  .  LAWGT03T  ,  IK  . 

KILKENNY  ,  MAR  . 

^^1 

*         371. 

lOHN  .  WHITTLE  .  IN  . 

KILKENY  . 

1656        ^M 

,         372. 

LUCAS.  WALE.  OF. 

KaKLNY  .  MERCHANT  . 

^^M 

■    ^'^^ 

FETER.GOODm.OF. 

KILKENY .  MARCUANT  . 

^^M 

W    374. 

RALPH  .  8KANLAK  . 

KILLKESY  . 

1656        ^M 

1         375. 

RICHARD  .  UIWOOD. 

KILKENNY . 

^H 

376, 

THOU  AS.  AD  AMI. 

1G58         ^H 

377. 

TUOUAS.ADAlfJS. 

EtLXENNT.HAFBNT. 

1658         ^H 

378. 

THOMAS  .  DAVIS  .  KJUUUtY 

EXCISE.  OFF  IS. 

^H 

371>. 

THOMAS.  MEVELL.  OF. 

KILKENY  . 

^M 

^    380. 

WILUAU  .  KEOVGH . 

KILKKNT .  GOLDSMITH . 

1 

^^^^^^                  ^^^^H 

KILLY LEIGH,  CO.  DOWN.                       " 

^^B 

A  T.RX .  ft  •  •  iLO .  OF.                             1L1 LLILEAH  .  MBRCHAH  . 

16«8   1 

^^m 

DAVID  .  POLLOK ,  IH  .                        KILLlLEAaH  .  OOVWTT*  ••«• 

.1664  1 

^^m 

I  AMES  .  WILLIAMSON «                       IN  .  KILILEAH  .MAECB^ 
KILMALLOCK,  CO.  LIMERICK. 

16G8  1 

^^H 

lAMES  .  CARPENTEH  .  MAfiC  .         OF  ,  KlL]iAI.OCK  , 

^^^^^  385. 

HATBEW .  MEADE .  MERCELAN .       ILILMALOCIL . 

KILREA.  CO.  LONDONDERRY. 

1673  1 

^^^^  386. 

NICHOLAS  .  £DWASDS .                    OP  .  KILREA  . 
KIL WORTH,  CO.  CORK. 

imM 

^^^_387. 

CHRISTO  .  CROKER  .                    -      OP  .  KILLWORTH  . 
KINSALE,  CO.  CORK. 

\m 

^^V^      388. 

SIHSALE  •                                    A  Portcullis, 

1677 

^^B 

A  .  K .  SALE  ,  PENNY  ,                         Coot  Of  ArmS, 

1668 

^^M 

THE  .  KINSALE .  PENNY  •                    Coot  of  AmU, 

1659 

^H 

lOHN  .  WATTS  .  OP  .                            KtNOSALE  . 

lett 

^^m 

THOMAS  .  BUHEOWES  .                       OF  .  KING8A««  , 

1667 

^^H 

WILLIAM  .  B*»NDE  .                          OF  .  KINSALE .  ••••  « 
LANNBEO,  CO.  ANTRIM 

^^1^394. 

THO .  KIC&ARm  .                               m  .  LANNBBOO  * 
LAZEY  HILL,  CO.  DUBLIN. 

^^M 

NIC ,  DELONE ,  LAZY .  HILL .      A  dam  and  Eve, 

^^M 

NICHOLAS  .  ROCHFORD  .                    LAZEY .  HILL . 

LETTERKENNY.  CO.  DONEGAL. 

^^r     397. 

WILLIAM  .  AKDER60?  ,  OF .             LATEBKENIB  .  MABCbT 
LIMERICK,  CO.  LIMERICK. 

^^^^  398, 

LIJIERICK  .                                             CLARE  . 

^k 

LIMERICK  .  BVTCHBRS  .                    HALFPENNY  . 

16^V 

^^1 

CITY  .  OF  .  LIMERICK  .                     CBANOE  .  A  .  CHARITY  . 

165B    1 

^^1 

CITTT  .  OF  .  LIMERICK  .                    CHANGE  .  A  -CHARITY  . 

165^    1 

^^M 

ANTHONY  -  BARTLETT .                   MERCHANT .  OP  .  LYMBEfCK  . 

1^1    1 

■ 

xliii                ^^^^^^^^ 

■ 

403. 

AJiTHONT  .  BARTLKTT  . 

>t£RCHAKT .  OP  .  LTMKBICK . 

^1 

404. 

ED  .  WIGHT  .  OP  .  LiaCBBICK 

HIS  ,  HALFPENT  . 

1677         ^M 

405. 

ED  .  WIOHT  .  OF  .  LDTDRIK , 

HIS  .  HALFPENT  . 

^M 

406. 

EDWARD.  CLARKE. 

OP  .  LTMKRICK  . 

1670         ^M 

407. 

EDWARD  .  CLARKE  . 

OF ,  LYMERICK  .  *  . 

^^M 

406. 

iohn.bell.iiebchT 

IN  .  LIMBICK  . 

^H 

409. 

lOHJf  .  BENNBT  .  MERC  . 

LTaHRICK.PENKT. 

^M 

410. 

BTCBARD  .  FEABCE  .  OF  . 

LIMRICK.  APOTHECAR. 

1668          ^H 

411. 

ROWLAKD .  CRKAOH . 

LYMRICK  .  MERCK  . 

^H 

412. 

TOO .  LINCH  .  OF  .  LIMIUCK  - 

HIS  .  HALFPENT .  TOKEN  . 

^H 

i        4U. 

THOMAS  ,  MARTEN  . 

MERCHANT.  IN  .  LTMRICK  . 

^H 

B414. 

WILLIAM.  ##«•««.     « 

IN.  LIUBRICK .  HIS  .  HALFPENT 

^H 

w 

LISBUBN» 

CO.  ANTRIM. 

H 

^  us. 

ADDAJC .  LEATHES  . 

OF  .  LISBVPJTE .  GENT  . 

^H 

416. 

EDWARD.  MOORE. 

IK  .  LISBYRNE  . 

16G6     ^H 

i       417. 

10  .Vm*  USBORK  .  MAR  . 

The  old  Markd'houM. 

^1 

P 

LI8MALIN»  CO.  TIPPERARY, 

^1 

■     4ia 

GARRET  .  QV10LET . 

IN  .  LISMALIN  . 

1689         H 

F 

LISXEGARVY,*  CO.  ANTRIM. 

H 

419. 

BRIAN.  MAOBB. 

IN  .  L1SNBGARVT  . 

^H 

420. 

DENIS  .  MAGEE  .  MARChT 

OF  .  LtSNEGABVT . 

^H 

^  421. 

OLIVER  .  TATLOR  .  MRRCB^ 

IN  .  LISNEOABVT . 

^H 

■  422, 

OLIVER  .  TATLOB  .  MB. 

IN.LISNEGARVr. 

\G5S          ^H 

^   423. 

W.B.D.M. 

UaKBGARTIE . 

IGdG          ^H 

k 

LONDONDERRY, 

CO.  LONDONDERRY. 

^1 

■  424. 

CLOATfllNOK  .  IN  ,  L  .  DEBET .      FOB  .  FIBBING  .  AND  .  BXCH  . 

^H 

■  425. 

!•••• . S«*««« . 

IN.  LON«  •••••. 

t66«         ^M 

^426. 

lAMES.BABTOll. 

OF  .  LOOTDONDBRT  . 

1666         ^M 

4»7. 

IN . LONDONDERBT . 

-^8         ^M 

L      428. 

lOmr .  BVCMAJIAK  . 

OP . LONDONDEBBT. 

^H 

^■4291 

BAMVltL.DAWfOII. 

LOVDONDERBT  .  KBB  . 

^H 

^430. 

SAin^EL  ,  RATCUFFE  . 

OF  .  LONDON  .  DBRBT  . 

^H 

L      431. 

WILLUM  .  BOD<i£R  .  OF  . 

LONDON  .  DEBET.  MAECUF 

^1 

1 

•  TJw  *aci«iit  n*Jn»  of  LMburn. 

J 

■ 

^^^^^^V                                    ^H 

■ 

^^^r 

LONGFORD.  CO.  LONGFORD, 

^^1 

^^^^  432. 

ROGER  .  FARELL  .  OF  ♦                        LONGFORD  . 

LOUGUGALL,  CO.  ARMAGH. 

I 

^^^^  433. 

BOBEBT .  BENNETT  .  IN  .                 LOCHO ALL  .  MARCH  AN'' 
LODGHREAOH,  CO.  GALWAY. 

1 

^^m 

CHRISTOPEB  .  rO0E£ .                          LOVGHREAGH  .  liBR  . 

^H 

^^B 

CHRISTOPHER  .  FRENCH  .                OF .  LAVOHREAOH .  MBR  . 

16561 

^H 

EDUOND  .  KELLY  .  OF  .                     LOVGHREAGH  .  MAC  . 

^^B 

lOHN . POORE  .  OF .                               LOGHREAQH. 

^^M 

LAVREKCE  .  MOORE  .                         LOVGHRE .  MERCHAN  . 

^H 

RICHARD  .  HAHHia  .                            LOVGHREGH  .  8KNEB  . 

-77 

^^^L         440. 

i^####  .  ro  WidR  ,                                 LOVGHREAGH  .  MAR  . 
LURGAN,  CO.  ARMAGH. 

1 

^^^^441. 

THOM  hS> .  WHITE  .                              OF ,  L VHGAH  . 

MAGHERAFELT,  CO.  LONDONDERRY. 

1666  J 

^H 

HVGH  ,  HAINEY  .  OF .                        MAGHRYFELT .  UBRCH  . 

1671    ] 

^H 

WILLIAM ,  RAIMEY  .                            OF .  MAIGHERE YFELT  . 
MAGHERALIN,  CO.  ARMAGH. 

1G66  1 

^^^^444. 

GILBERT .  FEBGE80N  .                     OF  .  MABBELtH  .  MARCH  . 
MAGHERAMORNE,  CO.  ANTRLM. 

1 

^^^^   445. 

lOHN  .  BVBNES  .  IN  .  MACHRI-       BIS .  PENIS  . 

1^9 

^^H 

MORN .  IN  . 

^T 

^^^L        446. 

lOBN  .  BVRNEB  .  ROUINM  .              HIS  .  PENEY  . 
#«#««N1N. 

MANORHAMILTON.  CO,  LEITRIM. 

\m 

^^^^447. 

MARYBOROUGH,  QUEEN'S  CO. 

^^^^448. 

EDWARD  .  NICD0LI8  ,                        OF  .  MARKBROVOB  . 

^H 

lAMES  .  PKENDERGAST .                    OF  .  UARYBOBOVOn  . 

^H 

lOHN  .  PABTHIDGE.  OF  .                  MABYBOROVGH . 

\e$s 

^H 

WALTER  ,  GOBMAN  .  OF                   MAR  YBOBOVQH  . 

xlv 

MAYNOOTH,  CO.  KILDARE. 
462.    RALPH  .  «««»OCK .  OF  .  MATNOO**  .  •«»»  . 

MONAGHAN,  CO.  HONAGHAN. 

453.   OBOEGE  .  CVHMTNOHAM  .  MANAOHANB  .  MABCH  .  1664 

464.    ROBERT  .  AONEW .  IN  .  MONOGHAN  .  MAECHANT  . 

MONASTEREVEN,  CO.  KILDARE. 
466.   NAT  .  8WAINE  .  TANNER .  IN  .  MONSTERBYEN  .  1673 

466.  ROBERT  .  HOBSON  .  ICARC^  IN  .  MONSTEREYKM  . 

MONEYMORE,  CO.  LONDONDERRY. 

467.  DAVID .  BELL .  BIARCHANT  .  IN .  XVNMTMORE .  Hlfl.  PENNY.  1671 

468.  HENRT .  HVNTER .  OF.  MINDfOOR  .  l671 

MOUNTMELLICK,  QUEEN'S  CO. 

469*   NATHANIEL  .  DIER .  MOYNTICELBCK  .  1664 

460.  NATH«««««  .  DIER  .  MOYNTMELECK.  1665 

461.  RICHARD .  WRIGHT  .  AT  .  MOVNTT  .  MSLLECK  .  1656 

462.  RICHARD.  WRIGHT.  AT.  MOVNTT  .  MELLECK.  1659 

463.  RICHARD  .  WRIGHT  .  MOVNTMELLBCK  .  1669 

464.  WILLIAM  .  WILCOCKS  .  MOVNTMELICK  .  SADL^  1670 

MOUNTRATH,  QUEEN'S  CO. 

465.  NICHOLAS  .  RAOGET  .  MARCHANT  .  MOVNTBATH  . 

MULLINGAR,  CO.  WESTMEATH. 

466.  THESE  .  TOKENS  .  ARX  .  FOR  .  MVLLINGAR  . ' 

467.  ANTHONI .  MELAGBLIN  .  MVLLINGAR  .  MAR  . 

468.  CHARI8  .  MELLAGHLIN  .  OF  MVLLINGAR  .  HIS .  HALFENT  . 

469.  CHRISTOPHER.  GILBERT.OF  .  MVLLINOR  . 

470.  CRI8T0HER  .  PETTIT  .  MVLINOAR .  MARCHaT                 1667 

471.  I  AMES  .  MELAGHLIN  .  OF  .  MVLLINGAR  .  MAR  .              1665 

472.  IAME8.ME*«*«*«N.0F.  MVLOWGAR  .  HIS  .  HALPENT . 

473.  lOHN .  DOVGLAS  .  OF  .  MVLINGAR  .  VINTBNER  .             1659 

474.  THOMAS  .  G»»»  .  OF  .  MVLLINGAR.  liAR. 

475.  ♦*•»♦♦.  MVLLENOAB  .  HIS  .  HALFEPENT  . 
VOL.  IV.  f 


xlvi 

NAA8,  CO.  KILDARE. 
} .  OF  .  NAASB 

NAVAN,  CO.  MEATH. 

477.  ANT  .  CAMDEN  .  OF  .  NAY  AN  .       FEARE .  GOD  .  HONBR  .  THE  .  KING . 

NEAGHRUNE,  OE  NENAGH.  CO.  TIPPERARY. 

478.  IO8EPH  .  LVCA8  .  OF  .  NEAGHEVNE  .  UAR  .  1668 
479-   MAYRICE  .  THOMAS  .                         OF  .  NENAGH  .                                     1666 

480.  ROB  .  HYTCHINSON .  OF  .  NENAGH .  CLEARK  .  1658 

481.  ROB  .  HYTCHINSON  .  OF  .  NENAGH  .  CLEARK  .  1659 

NEWCASTLE,  CO.  LIMERICK. 

482.  PATRICE .  CREAGH  .  IN  .  NEWGASTL  .  IfAR  . 

NEWRY,  CO.  DOWN. 

483.  ALEX.  HALL.  OF  .  NEWRY  .  1668 

NEWTOWN,  CO.  DOWN. 

484.  LAMES  .  8MARTT8  .  OF  .  NYTOWNE  . 

485.  lAMES  .  TEMPLETON .  IN.  N£ WTO WNE  .  HIS  .HALF.  PENT. 

NEWTOWN  BAGNAL,  CO.  CARLOW. 

486.  WALTER  .  KARNEY  .  NEWTOWN  .  BAGNALL  . 

NEWTOWN  LIMAVADY,  CO.  LONDONDERRY, 

487.  lOHN  .  HILLHOYSE  .  OF  .  NEWTOYNLIMAYADY  . 

NUROUGH.    (NEWRY,  CO.  DOWN?) 

488.  lOHN  .  MIDDLETON  .  OF  .  THE  .  NVROVGH  • 

PHILIPSTOWN,  KING'S  CO. 

489.  RICHARD  .  LAMBERT  .  OF  .  PHILLIPSTOWNE  .  MArT 

PORTAFERRY,  CO.  DOWN. 

490.  ROB  .  BELL  .  niS  .  TOCKEN .  IN  .  PORTFARY  .  MAR  .  1665 

PORTARLINGTON,  QUEENS  CO. 

491.  GEORGE  .  COPE  .  OP  .  PORTARLINGTON  .  1673 
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ROSCOMMON,  CO.  ROSCOMMON. 

492.  YALENTmE  .  BBOWNE  .  OF  .  R05COM0N  .  MAB  . 

ROSCREA,  CO.  TIPPERARY. 

493.  lOHN  .  SMITH .  OF  .  ROSCBEA  . 

ROSS,  CO.  WEXFORD. 

494.  EDWABD  .  DAVIS  .  IN  .  ROSS  .  VINTENEE . 

495.  lOHN .  OLLIYER .  OF .  ROSSE  .  ICEBOHAKT  .  — 68 

496.  RICHARD.  DELAHYD.  IM  .  ROSSE  .  MARCHANT . 

497.  (R.S.)  THE.  DILIGENT.  HAND.  MAKETH  .  RICH .  ROS .  1673 

SLIGO,  CO.  SLIGO. 

498.  ARCHIBOLD .  CYNINGHAM .  MERChT.  IN.  SLIGO.  1678 
499*    lOHN  .  CONINGHAME .                       MERCHT  .  IN  .  8UG0  . 

600.   •»* .  HYNTEB .  OF  .  SUGO  .  MARCHAN . 

TANDERAGEE,  CO.  ARMAGH. 

501 .  lOHN .  RICHARDSON  .  OF .  QYARTER  .  MASTER  . 

TANROGEE . 

THURLES,  CO.  TIPPERARY. 

502.  RICHARD  .  PVR8ELL  .  OF  .  THYRLES  . 

503.  THOMAS .  FITZ .  GERALD .  OF.  THYRLES.  1657 

TIPPERARY,  CO.  TIPPERARY. 

504.  (r  .  C .)  TEPERART  .  WILL .  CHANGE  .  THEM .  AGAN  . 

TOO.ME.  CO.  ANTRIM. 

505.  RICH .  BODKIN  .  OF  .  TOOMB  .         FOR  .  FERRT  .  FORGE  .  AND  .  FISH  . 


TRIM.  CO.  MEATH. 

506.   GEORGE  .  HARRIS  .  IN  .  TRIM  .  DIER .  1663 

507-   lAMES  .  KELLTE  .  IN .  TRTM  .  MARCHT 

508.  IAME8  .  KELLYE  .  IN  .  TRTM  .  MARCHAN . 

509.  PATHRICK  .  HELOKD .  OF .  TRTME  .  MARCH . 
5  ]  0.   PATRICK .  CLINTON  .  IN  .  TRTM .  MARCH  . 
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TUAM,  Ca  6ALWAY. 

511.  IA1IE8  .  TRB8ST  .  OF  .  TWM  .  MABCHANT 

TULLAMORE,  KING'S  CO. 

512.  BOBERT  .  WOBRELL  .  IN  .  TVLLAMOORB  . 

TULLOW,  CO.  CARLO  W. 

513.  BICH  .  BVRCHALL .  OF.TVLLOWE. 


—70 


WATERFORD,  CO.  WATERFORD. 

514.   WATERFORDS  .  SAFETY  •  PROCEED  .  AND  .  PROSPKB  . 

WISHED. 


1659 


515. 

CORPORATION  .  OP . 

WATERFORD. 

1668 

516. 

ANDREW .  RICKABDS  .  MATOB .    CITT .  OP  .  WATEBFOBD  . 

1658 

517. 

DAVID  .  OWEN  . 

OF  .  WATERFORD  . 

—71 

518. 

EDMAND  .  RVSSELL  . 

OF  .  WATERFORD . 

—73 

519. 

EDMAND .  RVSSELL  . 

OP.  WATERFORD. 

—73 

520. 

lOHN  .  HEAVEN  . 

OF  .  WATERFORD  . 

1656 

521. 

lOHN  .  T***  .  OF  .  THE  . 

CITTY  .  OF.  WATERFORD  . 

1667 

522. 

MART.  STEPHENS.  OF. 

THE .  CITTY .  OF.  WATERFOBD 

.16#« 

523. 

PE .  CRANISBROVGH  . 

OF  .  WATERFORDE . 

1671 

524. 

PEE  .  CRANISBROVGH . 

OF .  WATERFORDE  . 

1671 

525. 

THO  .  EXTON  .  IN  . 

WATERFORD  .  VINTNER  . 

526. 

THOMAS  .  NOBLE  .  MERCH* 

«*»»  .  OF  .  WATERFORD  . 

1656 

527. 

ZACH.  CLAYTON. 

OF  .  WATERFORD . 

-es 

WEXFORD, 

CO.  WEXFORD. 

528. 

CHARLES  .  HVDDLE  .  OF  . 

WAXFORD  .  IN  .  IRELAND  . 

529. 

C0N8TANTINE  .  NEAL  . 

OF  .  WAXFORD  .  MARCHANT  . 

530. 

EDWARD  .  VALE  . 

OF .  WAXFORD  . 

531. 

FRANCIS  .  HARVEY  .  OF  . 

WHEN  .  YOV  .  PLEASE  .  ILE.  CHANGE. 

WAXFORD  . 

THES. 

532. 

GEORG  .  LININGTON . 

OF  .  WAXFORD  .  MERCER  . 

533. 

lOIIN  .  ILLINGWORTH  . 

WEXFORD  .  CLOTHGER  . 

1657 

534. 

MICHAEL  .  KEARNEY .  OF  . 

WEXFORD .  DISTILLER  . 

535. 

PAVL  .  ALFERI  . 

WEXFORD . CORD  WINDER . 

1665 

536. 

THOMAS  .  lONES  . 

OF  .  WEXFORD . 

537. 

THOMAS  .  LOW  . 

OF  .  WEXFORD  . 

1656 

538. 

WILLL\M  .  LOVELL  . 

OF  .  WAXFORD  . 
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WICKLOW,  CO.  WICKLOW. 
539.   EDW  .  HAETSHO»»»  .  OF  .  WICKLOW  .  MAECHH 


—58 


YOUGHAI.L, 
640.   THE  .  ARMS  .  OF  .  TOVGHALL  . 

541.  ANDREW .  WANDBIK . 

542.  EDWARD  .  PERRY  . 

543.  EDWARD  .  PERRY . 

544.  FLORENCE  .  GILES  .  OF . 

545.  lOHN  .  GERALD  .  OF  . 

546.  lOHN  .  HANCOCKE  . 

547.  lOHN  .  LVTHER  .  OF  . 

548.  lOBN  .  MERRICK  . 

549.  THOMAS.  lONES. 

550.  THOMAS  .  VAYGHAN  . 

55 1 .  THOMAS  .  WALTERS  . 

552.  Y.T,(7oughaUToicn.) 


CO.  CORK. 

IF  .  NOT  .  LIKED  .  f  LL  .  CHANG  . 

THEM .  1658 

IN.TOGHILL.  1656 

OF . TOVGHALL . »»•• . 
OF . YOVOHALL .  1667 

THE  .  TOWNB  .  OF .  YAHALL  . 
TOVGHALL.  1667 

OF .  TOVGHALL  .  MARGHANT  .  I666 
YOVGHALL  .  MERCHANT  .  1672 

OF . TOVGHALL . 
IN  .  YOVGHALL  . 
OF .  TOVGHALL . 
MERCHANT  .  OF  .  TOVGHAL  . 

A  Ship,     (A  square  piece,)    1646 


APPENDIX. 


FARTHING   TOKENS    ISSUED   IN    IRELAND 
FROM  1832  TO  1847. 


BELFAST,  CO.  ANTRIM. 


1.  IOHN.ARN0TT.ft.C?.SILK. 

MERCERS .  HABERDASHERS .  te. 

2.  FERRAR  .  ft  .  TAGGART  .  SILK  . 

MERCERS .  HABERDASHERS .  fte. 

3.  FERRAR  .  &  .  COMPT  .  SILK  . 

MERCERS.  HABERDASHERS.  «cc. 


ONE  .  FARTHINO  .  PAT  ABLE  '  AT  . 

N?  .  «  .  7  .  ft  .  9 .  BRIDGE.  sT . 

BELFAST . 
ONE  .  FARTHING  .  PA  TABLE  .  AT  . 

DONEGALL . PLACE . 
ONE  .  FARTHINO .  PAYABLE .  AT  . 

DONEGALL  .  PLACE  . 


I 

BELFAST  AND  CORK. 

4.   JOHN  .  ARNOTT  .  &  .  C®  .  SILK  .       ONE  .  FABTHINO  .  PAYABLE .  IN . 
MEBCEBS  .  DKAPEB8  .  *c.  BELFAST  .  ft  .  GOBK  . 

CLONMEL,  CO.  TIPPERARY. 
6.  ONE .  FARTHING .  In  the  field  a  payable  .  at  .  m*t5wikey  .  o'bki- 
scissors  and  measuring  stick.       en  .  & .  c? .  victorla  .  house 

.  abbey  .  sT .  CLONMEL  . 

CLOYNE,  CO.  CORK. 

6.  R .  BWANTON .  WOOLLEN .  DBA-    Same  OS  tAe  obverse, 

PER .  A  .  HATTER  .  CLOYNE  . 

CORK,  CO.  CORK. 

7.  CORK .  MONT  .  DE .  piETE .  TO-     The  Avms  of  Cork, 

KEN. 

8.  ONE  .  FARTHING .  PAYABLE  .  AT.    NEWPORT  .   COAL  .  STORES  .  FISH  . 

GEO  .  S  .  BEALE'S  .  GROCERY  .         sT  .  CORK  .  1S42  .     In   the  fidd  a 

WAREHOUSE  .  14  .  PATRICK  .       ship  discharging  coals. 
sT.  CORK.     In  the  fidd  a 
Uniconi's  head, 

9.  ONE.  FARTHING. PAYABLE. AT.    NEWPORT  .  COAL  .  STORES  .  FISH  . 

GEO  .  8  .  BEALE's  .  GROCERY  .  sT  .  CORK  .  1842  .      In  the  field  a 

WAREnousE  .  82  .  PATRICK  .         ship  discharging  coals. 
sT  .  CORK .      In  the  field  a 
Unicorn's  head. 

10.  J  .  C  .  &  .  C?  .  LATE  .  TODD  .  &  .        ONE  .  FOCIITH  .  OF  .  A  .  PENNY  . 

C?.CORK.  PAYABLE  .  IN  .  CORK.  1811  . 

1 1.  E  .  CLEBURNE  .  CLOTHIER  .  N?  .        E  .  CLEBURNE  .  WOOLLEN  .  DRAPER  . 

9   .  GrT  .  GEORGE  .  S^  .  CORK  .  N?  .  9  .  GRT  .  GEORGE  .  sy  .  CORK  . 

12.  WILLIAM  .  FiTZ  .  GIBBON .  AND  .   Same  as  the  obverse. 

C?  .  MERCHANTS  .  CORK  . 

13.  W^  .  FITZ  .  GIBBON  .  &  .  C?  .  GE-    ONE  .  FARTHING  .  PAYABLE  .  AT  . 

NERAL  .  WOOLLEN  .  LINEN .  &  .  WM  .  FITZGIBBON  .  A  .  C*'  .  GT. 

SILK  .  MERCn"  .  g"!"  .  GEORGE .  GEO  .  sT  .  CORK  . 

sT.  CORK.  183.-,. 

1 4.  DENIS  .  HEGARTY  .  SPIRIT  .        Same  as  the  obverse. 


CORK, 


li 


15.  JOSEPH  .  HELEN  .  CORK  .    Ill  the      ONE  .  FARTHING  .  TOKEN . 

field  a  shamrock, 

1 6.  LYONS .  ft .  c? .  TEA .  COFFEE .  ft .   Same  as  the  obverse, 

8VQAR  .  IMPORTERS  .  &  .  DEAL- 
ERS . CORK  . 

17.  E  .  D  .  MAHOMT .  63  .  NORTH  . 

MAIN .  sT  .  CORK . 


TRIMMING .  WORSTED  .  ft  .  COTTON . 

WAREHOUSE  .  AND   .    WOOL  . 

STORE  . 
49  .  GREAT  .  GEORGE'S  .  STREET . 

CORK. 
PATABLE .  AT  .  48  .  ft .  49  .  PATRICK . 

sT  .  DRAPERS  .  AND  .  SILK  .  BIER- 

CERS. 

20.  wT  .  SEYMOUR .  ft  .  c? .  HARD-       Vulcati  leaning  on  a  sledge  which 

WARE  .  MERCHANTS  .  PA-  rcsts  on  on  anvU  block, 

TRICK  .  sT  .  CORK  . 

21.  AMBROSE .  SHEPPARD.  LEATHER.    LEATHER .  DEALER  .  AND .  SHOE  . 

,T 


18.  JOHN   .    O'dONOGHUES  .  GENE- 

RAL .  WAREHOUSE .  CORK  . 

19.  OGILVIE  .  AND  .  BIRD .  CORK  . 

ONE  .  FARTHING  .  1838  . 


DEALER  .  83  .  BHANDON  .  S! 
CORK. 


FINDINGS .  WAREHOUSE 


CORK  AND  BELFAST. 

22.  J  .  ARNOTT  .  ft  .  C?  .  SILK  .  MER-      ONE  .  FARTHING  .  PAYABLE .  IN  . 

CERS .  DRAPERS  .  *c  CORK .  ft  .  BELFAST . 

COVE,  CO.  CORK. 

23.  The  Queen's  Head,  swanton  .  ft .  co .  drapers  . 

COVE. 


DUBLIN,  CO.  DUBLIN. 


24.  CANNOCK  .  WHITE  .  ft  .  C?  .  14  . 

HENRY  ,  sT  .  DUBLIN  .      The 

Queen^s  Head, 

25.  THOMPSON  .  ft  .  C?  .  N?  .  49  . 

SOUTH  .  KING .  sT .  DUBLIN . 

26.  CORK.  BAKERY.  N?.  49.  SOUTH. 

KING  .  ST .  DUBLIN  . 


CANNOCK  .  WHITE  .  ft  .  C? .  DRA- 
PERS .  14  .  HENRY.  sT  .  DUBLIN  . 
N?  .  THE  .  POST  .  OFFICE . 

THE  .  PORTER  .  BARM  .  BAKERY  . 
N?  .  49  .  SOUTH .  KING  .  STREET . 
DUBLIN. 

THE  .  PORTER  .  BARM  .  BAKERY . 
M?  .  49 .  SOUTH  .  KINO .  STREET  . 
DUBLIN. 


ST.DUBLDI 


DUBLIN  AMD  CORK. 
ML  OinrOCK.WBITB.ft.Cl^.miB-    QAnR»CK.irBRB.ft.C!?.llli 

mV      14 
HeatL  the 


DUBLDT.  CORK,  OB  LIMEaiCK. 

29*  TODD  .  BUBHB .  *  .  C^  .  SKA-  W.TOSD  .ft  .  0?  .mURBI.< 

nots •  KAmr.  sT  •  hdbldi.  *  .  uodebick  •  patabu 

im.oMS.FAnBiiia.  dubuh.ookk.qr.umb 

GALWAT,  CO.  OALWAT. 

30.  OBO?  .  FABQUAXflOH  .  ft  .  O?  .  OBOBOE  .  FABQUAX9QN .  * .  C? 

WOOLLEK  .  DRAPEB8  .  OAL-  WAT  .  IBa9  . 
WAT. 

RILLARNEY,  CO.  KERRY. 

31.  WILLUM  .  M'SWEENT  .  MER-  COlOfERCIAL  .WAREHOUSE.  1- 

CBAKT  .  KILLABHET  .  HEMN  .  bT  .      The  QlUenS  . 

32.  ll'SWEEKT.  A  .  o'KEEFFB  .  LATE  COMXESCIAL  .  BOUSE  .  KILLA] 

I .  WELPLT .  A  .  c? .  OEiTERAL  The  Queen^s  Head, 

DRAPERS . 

33.  M^SWEENT  .  A  .  o'KIEFFE  .  LATE  COMMERCIAL  .  HOUSE  .  N? .  1 . 1 

L  WELPLT.  A  .  C?  .  QEMERAL  HENN  .  SxT  .  KILLARHET . 
DRAPERS . 

34.  SWEENT  .  A  .  O'KEBFE  .  GENB-  COMMEBCLAL  .  HOUSE  .  1  .t. 

RAL  .  DRAPERS  .  Ac .  KILLAR-  HENN  .  STREET  .  KILLARNE! 
NET. 

35.  C  .  A  .  O'EEEFFE  .  MAIN  .  ST .  WOOLLEN  .   ft  .  LINEN  .  DBA 

EiLLARNET .    ITie  Queen^s  hatter  .  ft .  hosier  . 
Head. 

LIMERICK,  CO.  LIMERICK. 

36.  FATABLB  .  AT  .  THB  .  MONT  .  ONB  .  FABTODVO  •  wiMi  OH 

rc .  Fif  t£  .  LiMEBiGK  .  i«n .  wnoUu 
The  Mont  de  Piki . 


1 

"LV 

L — .^H      ^^^H 

p 

liii 

37. 

LESLIE  .  ACIIEBON  .  WOOlLElff  . 
]>RArEIl  .  LIMERICK  . 

1838.  fvithin  a  shamrock  wreailt. 

i 

3a 

JOHN   .    ECAN    .    WBOLEaALE   , 

ONE  .  FARTHING  .  1832  ,    Ll  ike  fitld                 . 

MANCnESTER.  WAREIIOirsE  . 

Gf  spinnmg-whttl 

I'AYABLE  .  AT  .  n"  .  C  .    RO- 

BERT. STREET  .  LIMERICK , 

39- 

CHA*  ,  nin<JJNSON  »  &  .  C?  .  DEA- 
PEJtS .  LIMERICK  . 

The  Queen's  Head. 

40. 

M'aRBELL  «    AND   .    BOCUKE    . 

TRIMMING  .  WORSTED  .  &  .  STATI- 

GUNPOWDER.  MERCHANTS  . 

ONARY   .  WAREHOUSE  ,  3  .   RLTT- 

LIMERICK.  1813. 

LAND. S^ , 

41. 

REVINGTON  .  BI0GIN80N  •  &    . 
C°  .  DRAPERS  .  LIMERICK  . 

191C.    The  Queen's  Head. 

42. 

PAYABLE  .  AT  .  1N"  .  UNTB.\NK  . 

SOITRCES    .    OF    .    A    ,    NAT10N*B    . 

* .  80»'S ,  W  .WILLIAM.  STREET. 

WEALTH  .  In  tfiejidd  a  iceacei-'s 

LIMERICK . 

shiiUk  and  aj^oiiffh. 

MACROOM 

CO.  CORK. 

43. 

JAMES.  WELPLY  .  MERCHANT. 

VICTOR r A    ,    HOUSE    .    MACROOM    . 

MACROOM  .  1615  , 

The  Qtieeti's  Head. 

44. 

JAMES  .  WELPLY  .  MERCHASfT. 
MACEOOM. 

Same  as  the  ohverne. 

^^ 

MALLOW, 

CO.  CORK. 

^^5. 

ROBERT  .  EVANS  .  AND  .  COM* 

WOOLLEN  .  DRAPERS  .  SILK  .  MER- 

L 

PANT  .  MALLOW  .  1647  * 

CERS  .  AND  .  HATTERS. 

w 

MITCHELSTOWN,  CO,  CORK. 

1      4G. 

DENNIS  ,  MABONT  .  LINEN  .  &   . 

LINEN   .   A  ,  WOOLLEN  -   DRAPER  • 

1 

WOOLLEN    .    DRAPER    ,    MIT- 

MiTCBELSTowN .   In  tkefidd  a 

B 

CHELSTOWN  . 

sheep  swtpended  in  a  aling. 

^H 

L                            SKIBBEREEN,  CO.  CORK. 

i 

GEORGE  ,  JAMES. LEVIS.  GENE- 
RAL   .    COMMISSION    .     MER- 
CHANT. SKIBBEREEN  . 

ONE  .  FARTBINO  .  TOK  EN  , 

■   43. 

SAMUEL   .  VICKERY   .    BARER   . 

pn LL  .  WE  10 UT        /k  thf  fiM  a  //«-                1 

1 

SEIBOEBBEN  , 

iancc^  m  one  mttc  sif  irAic/i  li  a 

■         VOL.  IT. 

g 

^^F 

^^^^^^^B 

"                      TIPPERARY,  CO.  TIPPERARY-                               ^^ 

^L 

ONE  .  FARTHING   .  PAYADLE   , 

PA  T  A  OLE  .  AT  .  XOSIIIS'S  .  OOMUB-       1 

AT  .  MOHRIS'g  .  COMMEllCIAL  * 

CUL  ,  HOURB  .  TIPPEHAKT  .               1 

HOUSE  .  TlPFlSttART  . 

m 

TBALEE, 

CO.  KERRY.                                      ^^ 

H 

J  ,  uanhahan  .  a  .  c?  .  victo 

WOOLLEN  .  A  .  LIHElf  ,  DRAPERS  • 

filA  .  HOUSE  .  TRALEE  . 

HATS  . 

W 

J  ,  LUMSDEN  «  A  •  C?  .  HA'iTEKS  . 

DRAPERS  .  AND  .  SILKMRRCERS  .  U. 

TRALEE . 

DENNY , STREET  . 

I 

LUMSDBK  .  ORR  .  A  .  C?  ,  TRA- 

DRAPERS  .    AND   .   8ILKMERCER8  . 

LEE  ,  ONE  .  PARTUmO  .  1*39  . 

PA YA  BLE  .  AT  .  »  .  DENNY  .  S^. 

^^^ 

M  .  II  .  EEARDON  ,   TBALEE    , 

WOLLEN  .  LINEN  .  k  .  HAT  ,  WARE- 

0NE,PABTniN0.1M», 

nOUSB  .  PAYABLE  .  AT  ,TRALEK 

WATERFOKD,  TO.  WATERFORD.                            ^^ 

V            54. 

CONWAY  .  CARLETON  .  DRAPER 
WATEHrORD  » 

.   tan .  wiihm  a  ifutmrock  wr^atk  ^^M 

^L^ 

JAMES  .  CARROLL  .  SILK  .  MER- 

ONE .  FARTHING  .  PATARLE  *  At  l^H 

CER  .  DRAPER  «  fte  .  QUAY  . 

THE    .    COMMRRCtAL  •  UOUBC  .        1 

WATEIIFOHD. 

QUAY  .  WATRRFOUD  .                       ^^M 

■ 

J  .  W  .  OELAIIUNTT  .  liRAI'ER  , 
AW D  *  HATTER  ,  WATBKFORD  . 

Tht  il\t(erC$  Head.                     ^H 

H 

DAVJD  .  llOLl>EN  .  WtlOLLEW  . 

ESTARLISDED  *  143&  .  (TttE  .  irs«^^| 

DRAPER  .  1  .  IIROAD  .  »T  .  WA- 

CLOTH  *  uall)  «  OH  a  hoh  ^^H 

TERPORD. 

goothi,                                     ^^1 

H 

W  .  KIEIKWOOD  .  DRAPER  .  &  . 
SILK  ,  aiEiiCEIt ,  WATERFORD, 

FrQrU  view  of  KirtwooiPs  hmatJ^^M 

■ 

M'LEER  .  at  .  KELLY  .  DRAPERS . 

NATIONAL  .  WOOLLRM  .  ll(K»i^^| 
QUAY  .  WATERFORD  .                       ^^B 

^L           60, 

MILLING  .  fr  *  COMPANY  .  4  ,  LIT- 

SILK. MERCERS.  LLVLN  .DRAPES*.        1 

TLE    .  CJEORG^:S    ,   STREET   , 

HABERDASUSRS  .  fte  *  (M  .  A  .  C^      1 

WATERFOliD  . 

on  a  bale  o/^oodg,                          ■ 

W^ 

WALSUE  .  ROUERTSOJJ  .  4  .  CO  ♦ 

WAIJillE  *  ROBBRTdOM  .  A  «  C?.TI  *       1 

DRAPER9.1M6. 

MERCHANTS  ,  QUAY  ,  WikTU-  I 
FORD,                                                    ^^M 

J             C2, 

w"  .  FOSTER  .  LIKEN. DRAPER. 

Samt  as  tht  ohirM,                    ^^M 

A.nADERDAiJHER. 

No.  V. 


ACCOUNT 


OF  TUB 


ROYAL  IRISH  ACADEMY, 

FROM  In  APRIL,  1M8,  TO  tlar  MARCn,  IMt. 


THE  CHARGE. 


To  Balance  in  fayoiir  of  the  Public  on  Ist 
April,  1848, 

Parliamentary  Grant  for  1848  (paid  9th  Sep- 
tember, 1848) 

Quarterly  Warrants  from  Treasury,  .  .  • 
Total  from  Treasury,    .    .    . 

Ihtesbst  cm  Stock: 

One  year*B,  on  £1643  19    6,  3^  per  Cent. 
Ditto,       „  867     I  10,3        „ 

Total  Interest  on  Stock,    .    . 

Bent  of  Stable,  due  IstNoyember,  1848,  . 
Deduct  proportion  of  Poor  Bate,     •    •    . 

Publications  Sold: 

Transactions  and  Proceedings  sold,  .    •    . 

Ditto,    sold  by  Messrs.  Boone,  London,   . 

Total  amount  of  Books  sold,  • 


£     A    d 


300    0    0 
146  17    8 


63    8    7 
26    0    3 


21     0    0 
1     1     0 


12  11     3 
6  10    0 


Life  Compositions:  i 

Rev.  William  Graham, 15  15    0 

E.  Davy,M.  D., 660 

John  Purser,  Esq., 21     0    0 


£  8.  d. 

45  8  1 

446  17  8 

79  8  10 

19  19  0 

19  1  3 


Fortcard,       43     1     0     610  14  10 
g2 


Iv 


Joiiallian  Pim,  Esq., ,  ,  , 
WiiUam  Ogilliy,  Esq.,  ,  . 
AleitflTidCT  llftlllday,  Esq.,  . 
Hon,  Justice  Crampton,  « 
W,  F.  MoiUgomcry,  ^L  D., 
Jamea  Apjolm,  M.  D.,  .  . 
Andrew  Gralmm,  Esq., .     . 

Total  Lif^e  CompositionB, 

EnthancePeeb: 


Kev.  William  GraKatn,  ,     »    ,     . 
William  Armstrong,  Esq.»      .     . 
1st i chad  Barry,  Esq,,      •     ,     .     , 
Jlujor  W,  D.  E.  BrouglUon,  R.  E., 
Andrew  Graham,  Esq.,  .     »     .     . 
J,  C.  Kenny,  Esq.,     ,     ♦     .     ,     . 
Kev.  J.  J.  Fitzgerald,    •    .    .    . 
Kev.  E.  Dillon,     ...... 

John  Carley,  Esq.,    .     .     .     ♦     , 
John  Bell,  Esq,,    ...... 

Ucnry  Smyth,  Esq.,  .     .     ,     .     , 
John  Purser,  Esq.,    ..... 

Eev*  James  Bcwgtass,    .... 

VitOOUnt  Dungannon,    .... 

Maurice  Collia,  Esq.,      .     ,     .     . 

Rev.  John  Mograth, 

Jonathan  Pim,  Esq.,  .  .  ,  . 
Wili'iain  Ogilby,  Es#f.,  .... 
James  Iljirtlcy,  Esq.,  .  ,  ,  . 
John  L.  Uickards,  Esq.,  .  .  . 
Total  Entrance  Fees, 

Annual  Subsceiptions: 


Edward  Hutton,  M.  D., 
Rev.  Dr.  West,      .     . 
Jnmos  Talbot,  Esq.,  . 
Edward  Barnes,  Esq. 
Chark^B  Bournes,  Esq., 
Francis  I/Estrange,  Esq, 
C.  T.  Webber,  Es(j.,  . 
Fleetwood  Churchill^  M,  D, 
Henry  Clare,  Esq.,    . 
W.  T,  Mnlvany,  Esq., 


1848» 


£ 

43 

21 

15 

21 

6 

6 

6 

21 


9. 
\ 

0 
15 
0 
6 
6 
6 
0 


£ 

610 


105 


Forward  '     21     i)     O     856     8  U 


Ivii 


I 


Bev.  H.  F.  C.  Logan,  . 
Kobert  Adams,  Esq., 
Wyudhara  Goold»  Esq.,  . 
William  Hogan,  Esq.,  , 
Jolin  Hamilton,  Esq., 
F.  M.  Jennings,  Esq.,  , 
K.  R.  Madden,  M.  Dm  . 
J.  Hiibaud  Smith,  Esq., 
W.  B.  Wallace,  Esq.,  . 
George  Yeatcs,  Esq., .  . 
Thomas  Gather,  Esq.,  . 
Alexander  Fiirrier,  Esq., 
Chark'9  Ilaiiloo,  Esq.,  . 
John  Mollan,  M.  D.,  .  , 
Hon,  F.  Ponsonby,  .  . 
William  Lcfanii,J£sq,,  . 
Jameft  Magi^e,  Esq.,  ,  . 
W.  A.  Wnllace.  Esq.,  . 
Hon.  and  Kev.  William  Wi 

Ditto, 

Hut.  James  Heid«  .     .     . 
J.  B.  Kennedy,  E8q., 
W.  R.  TowtiPend,  Esq.,  . 
John  Tyrrell,  Esq.,   .     . 
Witliam  I  Icon,  Esq.,      * 
D.  P.  Stark ey,  Esq.,  .     . 
George  Carr,  Esq.,     .     ♦ 
Charles  Viguok^t?,  Esq.,  . 
Mountifort  Longfield,  Esq. 
John  Aldridgc,  M,  D.,   . 
John  M'Mullen,  Esq.,     . 
Philip  Jones,  Esq.,     .     . 
Lord  Farnham,      .     .     . 
Rev.  Francis  Crawford,  . 
William  Longfitild*  E*tq., 
James  S.  M'Donnell,  Esq.. 
Sir  Edward  Borough,  Bart 
C.  W.  Williams,  Esq.,    . 
Robert  Cully,  Esq.,   .     . 
F.  Barker,  M.  D..  .     .     . 
James  S.  Close,  Esq., 
John  Davidson,  Esq., 
John  Hart,  M.  D.,     .     . 
Hon*  James  King,     .     * 
Jmnet  Fatten,  M.  0.,     . 


Brouffhi  forward^ 
1848, 


ngfield. 


1847, 
1848, 


Jiroii*jht  forward^ 


£     A    d. 
21     0     0 

2     2 

2     2 

2     2 

2     2 

2     2 

2     2 

2     2 

2    2    0 

2    2    0 

2    2    0 

2 

2 

2 

2 

2     2    0 

2     2    0 

2  2  0 
2  0 
2  0 
2  0 
2  0 
2    0 


£      s.    d. 
856    8  10 


2  2 

2  2 

2  2 

2  2 

2  2 

2  2 

2  2 

2  2 

2  2 

2  2 

2  2 

2  2 

2  2 

2  2 

2  2 

2  2 

2  2 

2  2 

2  2 

2  2 

2  2 

2  2 


2     2     0 


115  10     0 


856     8   10 


hm 


1849, 


or 


John  O'Donovan,  Esq., 

Rtiv.  li,  M'Ghec,   .     . 

liiglit  IIou.  the  Lord  Chaucell 

Captain  H.  James, 

Robert  Law,  M,  D,, 

His  Grace  the  Archbishop  of  Dublb 

J.  K.  Ingram^  Esfj.,    ♦     .     . 

C.  a  King,  M  D 

Thomas  Butler,  Esq.*  .  , 
A,  T.  Preston^  Esq.,  .  .  . 
William  M'DougaJl,  Esq.,  , 

W.  T.  Lloy4,  Esq 

R.  Dcasy,  Esq.,      *     .     .     . 
Aqiiilla  Smith,  M.  D.,    ♦ 
C  W.  Humillon,  Esq.,  *     » 
James  Apjohn,  M.  D.,    *     . 
G.  A.  Hamilton,  Esq*,  M.  P 
Kev,  John  ConcfUt    .     « 
Robert  MaJlett,  Esq.,      .     * 
Kcv.  Jiimes  Wills,     .     .     . 
Earl  of  Ejiiiiskillen,  .     *     . 
William  Gregoiy,  M.  D.,     * 
John  Wynne,  Esq.,    .    .     , 
IT,  C*  Bcttuchanqi,  M.  D.,    . 
John  Alcorn,  Esq.,    .     ,     . 
Rlv.  William  Lee,     .     .     . 
W.  E.  Hudson,  Esq.,      .     . 
Karl  of  Dunraven, .     .     ,     ♦ 
John  Finlay,  Esq,,     .     .     . 
Sir  Lucius  O'Brien,  Bart,,  . 
Sir  John  Kingston  Janies,  Bart. 
T.  J.  Tumiell,  M.D. 
Thomas  Ohiham,  Estj., 
AdolphusCoojcc,  Esq., 

Ditt4), 

Ditto, 

E.  J.  Cooper,  Esq.,  , 
Hev.  S.  I  laugh  ton,  . 
David  Mi>ore,  Esq.,  . 
W.N.  Hancock,  Esrj., 
J.  M*  Berry,  Esq,, 
Tlionias  Grubb,  Esq., 
Pierce  Morton,  Esq.^ , 
Rev.  C.  Porter,  .  . 
T.  F.  Kelly,  LL.  D., 


I  «41», 

iHoO, 

1848, 


£     #. 

115  10 

3 
2 
2 
2 
2 
2 
2 


2     2 

2     2 

2     2 

2     2 

2    2 

2    2 

2     2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 

2 

2 

2 

2 

2 

2 

2 


dL 
0 

0 
0 
0 
0 
0 

o 

0 
0 
0 
0 

o 

0 

0 

0 

0 

2     0 

2     0 

2     0 


Fvrimrd,  I  210    0    0     »S6    8  K 


lix 


I 

I 


Brottgfd  fonmrd^ 
1848, 


G«argc  Lefroy,  Esq., 

8.  O'Meagher,  Esq.,  .     . 

,1.  S.  Eilie,  Esq.,    .     .     . 

Edward  Bewtejr,  M.  D.  . 

E.S,  Clarke,  M.  D.,   .     . 

William  Murray,  Esq.,  . 

Rev.  George  Longfield,  . 

Jonathan  Osborne,  M.  D., 

T.  J.  Beasly,  Esq.,      .     , 

M.  O.  R.  Dcase,  Esq.,     , 

Kcv.  I.  G.  Abeltshauser, 

Right  Hon.  D.  R.  Pigott,  Chief  IJaroo, 

Rev.  N.  J.  llalpin,     •     . 

Itcv-  J,  A.  Galbraith,     . 

W.  Grimsliaw,  M.  D.,     . 

J.  M.  Ncligan,  M,  D.,     . 

M.  IL  Stapleton,  M*R, . 

J.  T,  Evans,  M,  D.,    .     . 

T,  N.  Rcdington,  Esq.,  , 

Samson  Carter,  Esq.,     . 

William  Blacker,  Esq,,  . 

R,  C.  Walker,  Esq.,   .     , 

Rev.  William  Roberta,  . 
M*  H.  Saussc^  Esq.,  .  , 
Philip  Be  van,  M.  D.,  • 
R,  J.  Graves,  AL  D.,  .  . 
Sir  M.  Barrington,  Bart, 
H-  II.  Joy»  Esq.,  ,  •  • 
I).  lJunlt>p,  Esq.,  .  .  . 
James  Claridge,  Esq.,  , 
William  Stokes,  M.  D,  . 
G.  A.  Kennedy,  M.  D.,  , 
O.  Sproule^  Esq.,  .  .  . 
W.  C.  Dobbs,  Esq.,  .  . 
William  Andrews,  Esq., 
Uov.  Dr.  Marks,  »  .  . 
W,  J.  O'Driscol!,  Esq.,  . 
William  Barker,  M.  D., 
Arthur  Jacob,  M.  D» 
Jiic»b  Owen,  Esq.,  .  . 
J.  F.  Waller,  Esq.,  .  . 
Sir  Thomas  Staples,  BarU, 
P.  D.  Hardy,  Esq.,     .     . 

P,  J,  Blake,  E*q 

Kcv.  J.  XL  Jcllctt,     .     . 


Fortcard^ 


£     ».    d. 

210     0     0 

2     2     0 

2     2     0 

2 

2 

2 

2 


856     8  10 


2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2     2 

2     2 


0 
0 
0 
0 
2  0 
2     0 


2 
2 

2     2 
2     2 


2     2 

2     2 

2     2 

2     2 

2 

2 

2 

2 

2 

2 

2 

2 

2 


2  0 
0 
0 

2     2     0 
2     2     0 


2     0 
2     0 


2  2 

2  2 

2  2 

2  2 

2  2 

2  2    0 

2  2     0 

2  2 

2  2 

2  2 


304   10     0 


8.50     8  10 


^^^^^^^^^^^1 

^ 

£' 

f 

1 

^^^flH 

^^^^PV                                           Bwif(jht  forward. 

304 

10 

0 

85G     8  10  1 

^^^'    P.  J,  Corrifran,  M.  D.,    ....     .1849, 

2 

2 

0 

H            Kot.ert  Rfid,  M,  D., 

1848, 

2 

2 

0 

^B            C.  P.  McDonnell,  Eiii-,    . 

'It 

2 

2 

0 

H             li.  W.  Sniith,  Esq-, 

11 

2 

2 

0 

^H             G.  A.  Fraser,  Esq., 

yy 

2 

2 

0 

^H            The  Very  kev.  Jaiuea  Gregory,  Dean 

^H                 of  KiMare., 

'      ?i 

2 

2 

0 

H             B.  \\  Wilme,  Esq 

•      t\ 

2 

2 

0 

^H             Edtnond  Getty,  Esq., 

*      1? 

2 

2 

0 

^^^^1 

^B             W.  Moiisell,  Esq., 

•       »i 

2 

2 

0 

^H 

^H       ^       Ciiurlcs  Vignoles,  Esq.,  ,     , 

1849, 

2 

2 

0 

^1              Riclinrd  Sharp,  Esq.,     .     . 

1S48, 

2 

2 

0 

^^H 

^M              W.  W.  Massy »  Esq.,  .     ,     , 

M 

2 

2 

0 

^m              B.  J.  Chapman,  Esq.,     .     . 

11 

2 

2 

0 

■                  Pitto, 

.1849, 

2 

2 

0 

^H              J.  JJ^AItou,  Esq.,      .     .     , 

,1848, 

2 

2 

0 

^H               Koberi  Tigbc,  Esq .,  .     .     . 

1849, 

2 

2 

0 

^H              Juhu  AnstcT,  LL.lX,      .     . 

1848, 

2 

2 

0 

■               T,  E.  lieatty,  M.  D.,  .     . 

^\ 

2 

2 

0 

^^H 

^m              SaniUL'l  FeriTiison,  Esq., 

•     11 

2 

2 

0 

■              M.  C,  Williams,  M.  D„    . 

♦     11 

2 

2 

0 

■               1{.  J.  Graves,  M,  D.,   .     . 

.1849, 

2 

2 

0 

^1              Kobert  Franks,  Esq., 

,  * 

•    « 

2 

2 

0 

^B              A.  B.  Cuiie,  Esq.,  .     .     , 

•    11 

2 

2 

0 

^H                W,  J.  Ku'iit,  Esq., .     ,     , 

.1848, 

2 

2 

u 

^H               Kov.  Thomas  Staclc,   .     . 

•     %> 

2 

2 

u 

^H               Uichanl  Cane,  Esq.,  .     . 

.I849i 

2 

2 

0 

^H              Michael  Donovan,  IC^rp, . 

'     >» 

2 

2 

0 

^H              John  Bnrruwes,  Esq.,     . 

i» 

2 

2 

0 

H               F.  L'Estnmge,  M.  D„     . 

»» 

2 

2 

0 

^H               A.  W.  Baker,  E.^q.,   .     » 

.1848, 

2 

2 

0 

^H              A.  W.  Baker,  Junior,  Esq., 

•     11 

2 

2 

0 

^B              William  Br<x)ke,  Esq.,   ,     . 

i8ia, 

2 

2 

0 

■              M.  M.  UYJrady,  M.  D.,  . 

■     1* 

2 

2 

0 

^1               J.  C.  KeDny^  E.sq.,     .     . 

'     i» 

2 

2 

0 

^H              llun.  James  Kiog^      .     . 

It 

2 

2 

u 

^H                Kev.  fVanui^s  Kvid,   .     •     . 

1, 

2 

2 

0 

■              William  Stokes,  M.  D.«  .     . 

11 

2 

2 

0 

^m              WilliuFii  F.  Montromery,  M 

,D 

^^       • 

1848, 

2 

2 

0 

^1               AViliiam  Ib^gnn,  Esq.,    .     . 

«i 

2 

2 

0 

^1              William  Heim,  Esq., .     .     . 

1849, 

2 

2 

0  1 

^P              The  Very  Uev.  Kicltuid  Buller 

,  Dean 

^H                   urClontuQCMoise, 

t) 

2 

2 

0 

^m             George  Carr,  Esq.. 

»i 

2 

2 

0 

■             J.  C.  Egan,  M.  D., 

11 

2 

2 

0 

J 

Ftn 

ward^ 

394 

16~ 

0 

85G     fi  to  1 

^^^^^^^^H 

\ 

1 

1 

^H 

£ 

f. 

d. 

£      s,    ff.       ^1 

B                                              Brought  fitrward^ 

394 

16 

0 

856     8  10              1 

Major  W.  E.  D.  Brougbton,  R.  E.,   .  1849, 

2 

2 

0 

^^H 

Greorgc  Ca&li,  Esq. 

1848, 

2 

2 

0 

^^1 

Kobert  Law,  ]VL  D.,  . 

1849, 

2 

2 

0 

^^H 

E.  Cane,  Esq-,  .     .     . 

•     »» 

2 

2 

0 

^^M 

F.  W.  Burton,  Esq.,  . 

»» 

2 

2 

a 

^^H 

Manuion  Savage,  Esq., 

1848, 

2 

2 

0 

^^M 

J.  Grene,  Esq.,      .     .     , 

1849, 

2 

2 

0 

^^H 

Rev.  Dr.  West,      .     .     . 

•        f1 

2 

2 

0 

^^H 

J.  B.  Ki'Dnotl)',  Esq.,  . 

If 

2 

2 

0 

^^1 

C  W.  Haniilton,  Esq., 

'         If 

2 

2 

0 

^^H 

8ir  VL  Chapman,  Bart., 

•         »♦ 

2 

2 

0 

1 

Lord  Farnliam,      .     • 

»» 

2 

2 

0 

W.  T.  Mulvany,  Esq., 

*         »l 

2 

2 

0 

1 

James  TaHx^t,  Esq.,  . 

*         1» 

2 

2 

0 

^^fl 

Jamea  Hartli^y,  Esq., 

»        »f 

2 

2 

0 

^^H 

Henry  Frekc,  M,  D„ 

•        »f 

2 

2 

0 

^^H 

Alexander  Ferrier,  Jun. 

',  w. 

•        »» 

2 

2 

0 

^^H 

William  Edington,  Esq* 

•      • 

'        f« 

2 

2 

0 

^^H 

Dean  of  St  I'utricVs, 

'        *» 

2 

2 

0 

^^H 

John  M 'Million,  Esq.,    . 

•t 

2 

2 

0 

^^1 

J         8ir  R.  Morison,     .    , 

»1 

2 

2 

0 

^^H 

|H     riiarlus  Doync,  Esq.,     . 

'        If 

2 

2 

0 

^^1 

■     F.  J.  Sidney,  Esq.,     . 

•        »» 

2 

2 

0 

^^1 

'          Earl  c>ri)iinra%'en. 

•        »f 

2 

2 

0 

^^H 

,          W.  E.  Hudson,  Esq., 

►        f» 

2 

2 

0 

^^H 

H    C.  C.  King,  M.  D.,     .     . 

.        ,1 

2 

2 

0 

^^H 

^V    John  Wynne,  Esq.,    . 

ft 

2 

2 

0 

^^H 

Thomas  Butler,  Esf|,, 

'        »» 

2 

2 

a 

^^H 

1          Edward  Ilutton,  M.  D.,      .     , 

ff 

2 

2 

0 

^^H 

^B     William  Drennan,  Esq.,      .     , 

*        fl 

2 

2 

0 

^^H 

»        tf 

2 

2 

0 

^^1 

G.  Fitxgibbon,  Esq.,  ..... 

»       M 

2 

2 

0 

^^1 

Wyndham  Goold,  Esq.,  . 

M 

2 

2 

0 

^^H 

Captain  Henry  James,   . 

ff 

2 

2 

0 

^^1 

Edward  Barnes,  E«q.,    . 

'         ft 

2 

2 

a 

^^H 

John  Molkn,  M.  D.,  .     . 

H 

2 

2 

0 

^^H 

F-  M.  Jennings,  Esq.,     . 

»f 

2 

2 

0 

^^B 

Sir  M.  Barrir^gton,  Bart 

,     •      •      • 

•t 

2 

2 

0 

1 

^m                       Total  Annual  Subtcription,. 

474  12    0               ■ 

^■niciitPTtONs  POR  Excavations  at  Dowtb 

^J 

^P^TuMiTtus: 

^^1 

^    Charles  Bournes,  Esq., 

0 

10 

0 

^^M 

CapUin  T.  A.  Larrom,  R.  E.,      .... 

5 

0 

0 

^^H 

fiight  Hon.  Sir  Thomas  Esmoode,  Bart.,  . 

I 

0 

0 

^^^H 

^^^^^^^m                                                                                            -^ 

G 

10 

0 

1331     0  10               1 

fc 

J 

Vof 

woi'd^ 

^^^^^^^^^^^^IxH 

1 

1 

^ 

£ 

«. 

d 

\   £      6.  d, 

^^^^^^                                          Brought  fortvard, 

6  10 

0 

1331     a  10 

^^M        G,  A.  Uamilton,  Esq.,  M.  P., .    /    .     ,    . 

5 

0 

0 

^^^1          William  llenn,  Esq., 

1 

0 

0 

^^H          Robert  Callwcll,  Esq., 

I 

2 

0 

^^^H          Sir  WiJIiam  Bctbam, 

0 

10 

0 

^^H         Total  Amount  of  SubBcnptions  to  Dowth^ 

^^^^^               Tumiilus.      .     •.....<.     . 

.      H     2    0 

^m              SlTBSCRiPTION    FOR    THE   PUROHASB  OF  DoM- 

^B                  NACii  Airgid: 

H                William  M^Dougall,  Esq.,  ...... 

1 

0 

0 

H       *        To t&l  for  purchase  of  Domnach  Airgid,     . 

1     0    9 

^ft               SUDSCRIPTIONS  FOR  THE  PURCHASE  OF  SlR  WlL- 

H                         LIAM  BeTUAM's  IrIBH  MANUSCRIPTS, 

^H 

^m               John  Bnrrowes,  Eaq., 

1 

0 

0 

^H 

■                C.  T.  Webber,  Esq 

I 

0 

0 

^^H 

H                Jacob  Owen,  Esq.,     .... 

1 

0 

0 

^^H 

■               M.  0.  R,  Dease,  Esq.,     .     .     . 

1 

0 

0 

^H 

^m               Rev.  James  Wilson,  .... 

1 

1 

0 

^^1 

^M               George  L.  Conjmgbam,  Esq.,  . 

I 

0 

0 

^1 

■               N.  P.  O'Gorman,  Esq*,  .     ,     . 

2 

0 

0 

^^H 

■               G.  W.  Hemana,  Esq.,     .     .     . 

2 

2 

0 

^^1 

■               Rev.  11.  Lluyd,  D.  D.,    ,     .     . 

26 

0 

0 

^^1 

^m               Rev.  Charles  Maync,      .     ♦    . 

1 

0 

0 

^^1 

^m               Hon.  Justice  Crampton,     .     , 

10 

0 

0 

^^^ 

^M               Ven.  A rchtieacon  Strong,   .     . 

2 

0 

u 

^^^ 

■               I'.  XL  Webb,  Esq.,    .... 

0 

10 

0 

^^H 

■               l^ev.  IL.  B.  Knox,      .... 

I 

0 

0 

^^H 

^H              Marquis  of  KiJdare^  .... 

10 

0 

0 

^^1 

■              J,  T,  (iilbert.  Esq 

I 

0 

0 

^^1 

■               Lieut-Col.  Fortlock,      .     .     . 

1 

0 

0 

^^1 

^M               Thouiaa  Fortcscue,  Esq.,     .     . 

5 

0 

0 

^H 

^M               Thomas  Ifuttoo,  Esq.,  •     ,     . 

3 

0 

0 

^^1 

^M              Lttrd  Bishop  of  Cork,    .... 

3 

3 

0 

^^1 

^H                M.  DonoA'an,  Esq., 

I 

1 

0 

^^1 

■               Robert  Ball  E^|.,     ..... 

6 

0 

0 

^^H 

■              Rev.J.  H.Todcl  D.D 

21 

0 

0 

^^H 

^1              Rev.  Charles  Graces,  A,  M.,    .     , 

2t 

0 

0 

^^1 

■              Rev.  W.  II.  Drunimond,  D.  U,  . 

2 

0 

0 

^^1 

^m               George  Smith,  Esq., 

.5 

0 

0 

^H 

■               J.  C.  Kenny,  Esq., 

.  1 

2 

0 

0 

^^H 

^m              William  Henn,  Esq.,      .... 

, 

,  1 

1 

0 

0 

^^H 

■               Major  W.  E.  D.  Bniughtoa,  K.  E.,  . 

. 

2 

2 

0 

^^H 

^^1              Alexander  l^urkur,  Esq.,     .... 

L 

1 

0 

1 

^^^H 

Fvi 

wa 

rd.\ 

133 

(9 

ij 

Ixiii 


Brought  forward^ 

John  Grenc,  Esq., 

Bev.  William  Reeves, 

D.  H.  Kelly,  Esq., 

Sir  M.  Chapman,  Bart, 

Alexander  Ferrier,  Jum,  Esq.,    .... 

John  Mollan,  M.  D., 

F.  M.  Jennings,  Esq., 

Total  Subscriptions  for  Purchase  of  Be- 
tham  MSS., 

Total  Amockt  of  Cbaboe,  •  .  .  . 


£     «. 

133  19 
1  0 
1  1 
1  1 


1346  2  10 


141  I  0 


1487  3  10 


Ixiv 


THE  DISCHARGE. 


Antiquities  runciiASED. 

Campion,  J.  C.  N.,  spcar-head,  .... 
Dolan,  ThoiDfts,  bronze  hatchet,  .... 
Donegan,  John,  sundry  antiquities,  *  •  • 
Glenuon,  liicliartU  atiti<iuities,  •  •  •  •  • 
Graven,  James,  silver  antiijiie,  .  .  .  .  . 
UutltTWood,  James,  horn  tablets  and  bone 

ruler, 

Wakemiin,  W.  F*»  sundries,    .;,,,, 

Wutei'liouso  and  Co,,  gold  ring, 

Total  antiquities  purchased,      .    . 


Books,  Prtoting*  and  Stationery, 

B«llew,  G.,  pnpcr  and  books, # 

Camden  SucieLy,   subscription,   1846,  1847* 

1818,  HOthMareh,  lfcJ49, 

Crflufidd,  Thomas,  paper, .     .     .     .     ..^  •     . 

Grant  and  IJullon,  stomps, 

Gill,  M.  II,,  balance  of  account,  printing  Pro- 

ceediiigs^  6lh  August,  1849,  ,  .  ,  .  . 
Ditto,      printing  vol.  XXL  Transactions,     . 

Hanlon,  Georj^^e^  woodcuts, 

Hodges  and  8mitlu  books,  &c*,  .  •  «  •  • 
Jones,  S.  A.,  four  vols.  Transactions,  .     ,     . 

Jones,  J.  F.,  sundries 

Madden  and  Uare,  paper, 

Marshall,  Alexander,  Directory,  .  ,  .  . 
Hulleo,  George,  binding,  ....... 

Hulkn  and  Son,  ditto, 

Peterkin,  J,,  engravings,  &c 

P  on  son  by,  E.,  ruled  paper, 

liay  Society,  subscription  to,  one  year,  due 

2nd  February,  184J>,      * 

O'ShftUghnessy,  J.  J.,  printing. 

Tallon,  John,  envelopes,  kc, 

Taylor,  U,  and  J.  E.,  Part  xviiL  Memoirs,    , 


£  8, 

(L 

3  0 

0 

0  2 

6 

2  15 

0 

0  17 

0 

4  0 

0 

0  3 

0 

10  0 

0 

I  14 

0 

£     s.    tL 


2     1     4 


3  0 

0 

0  16 

6 

2  3 

7 

175  8 

3 

269  18 

0 

4  10 

t) 

27  13 

8 

0  6 

0 

4  3 

3 

0  5 

0 

0  10 

6 

9  19 

8 

17  6 

8 

33  4 

I 

0  9 

0 

I  1 

0 

3  13 

6 

2  19 

4 

2  14 

0 

Forwardr     562    3    4       22  13    6 


22  13    6 


Ixv 


SkilTington,  Tlioma3»  Irish  MSS.»   ,     ,     ,     .  | 

WihdiL'art,  J.»  Pencils, [ 

Total  Amount  of  Books,  Printing,  &c.,     « 

Coals,  Gas,  Etc, 

Dublin  CoEsumers'  Gas  Company,  coke,  ,     . 

Ditto,  gaa, 

Keegan,  J-,  bogwood,    .     .    ♦     ,     ,    ,     *     . 
UldiiattH  Thomas,  bottle  wax,     .     .     .     .     , 

Uoey,  James,  twenty  tons  coal,  and  carriage, 
Spuar  and  Co.,  wax  taper,      ...... 

Total  Amount  of  Coals,  Gas,  &c.,     .     .     . 

IIepairs  of  Housb. 

Browne,  John,  cleaning  windows,   glazing 

painting,  &c,,  to  25th  Nov.,  1848, 
Bryan,  Jamta,  ileaoing  aah-pit, 
Casey,  Paul,  sundry  repaira,  ,  ,  . 
Moran,  J.,  sweeping  cbinineys,  .  , 
Murphy,  James,  sweeping  chimneys, 
Surman,  George,  sundry  repairs,  . 
TotaJ  Repairs  of  House,      •    , 


5G2     3 

0   12 
0     2 


I 

I 


Rbnt,  Taxes,  and  Itisueakcb, 

Symesi,  Arthur,  half  year's  rent,  house, 
Acton,  William,  half  ycar''s  rent,  do^ 
G\*A>Q  Insurance  Company,  insurance, . 
National  da,  do.,     .     « 

Pifjc  Water  Tax,  one  year,     .     .     .     , 
Minister's  Money,  one  year,  ...     * 
Total  Kent,  Taxes,  and  Insurance, 


FlTENITURE  AWD  REPAIRS. 


Browne,  John,  glass  in  Museum, 
Total  Furniture  and  Repairs, 


Salahies,  Waoeb^  Etc. 


Ball,  Robert,  Esq.,  Treasurer, 
Clibbom,  Edward,  salary. 


f^OfWdfd^ 


13 
0 

0 

0 

30 


18 
5 
7 

11 
4 
8 


52 

52 

5 

9 
1 
2 


4 

4 
13 

16 
ID 

15 


2  15  2 

12  14  e 

0  15  0 

a  0  4 

16     2  0 

0     0  6 


22  13     6 


5G2  17     4 


32    7    n 


4G  I.G     0 


124  13     I 


I 

4 

6 

1     4     C 

21 
150 

0 
0 

0 
0 

171 

0 

0 

790  10  1^ 

CoxTj,  A^  attmdtqg  ETcning  Meetitigi,  •  . 
DfvBiBOCkd,  Bar.  W.  IL,  D.  D^  Ubnma,  . 
Gtmtw^  Ear.  Qftric^  Secretory  of  Cooncfl,  . 
WaiUtot^  wiiliiBii,  ImII  porter,  od 
llVUlnm,  aad  bis  wifc^ 


Todd.  BcfT.  J.  H^  IX  D^  Secretsiy  of  Aca- 


Todhimder,  J^  Aceocmtmi,  . 
Total  Sakzifli,  Wi^ci^  Axl, 


West  Sid  Son,  fo«r  gold  medklfl* 
Total  ooot  of  ]ii^ak».     .    . 


CONTIXGEIICIBS. 

BovK  Lov,  Ff■^  and  Co.,  oonxmuskm  for 

dmdeods, 

T,  tad  W^  expeoKS  on  paioelt»    .    * 

Edwmrd,  ftUowance  for  cleBoing 


£ 

«. 

d. 

171 

0 

0 

S 

8 

4 

21 

0 

0 

21 

0 

0 

34 

17 

10 

2 

2 

0 

39 

0 

0 

11 

13 

0 

21 

0 

0 

40 

0 

0 

88 

0 

0 

790  10  II 


Hodlgai^  Joim,  mad  Sods,  nails,  ..... 

Jokmoo,  T^  gum,  &&, 

KeetnAn  and  Son,  wire, 

llaguir^,  twine* 

MalQiie,  P^  shaking  carpets,  ....*. 
fMiglit,  charges,  and   carriago    of  sundry 

fim-lrirrfi     .•••«........ 

Postages  and  postage  stamps,     ..... 

SWpk  Richard,  winding  and  regulating  clock, 
l%lie,  James,  engrossing  petition  to  Pariia- 

ment. 

Ball,  Robert,  Esq.,  for  stamps  on  Treasurj 

aUowance. 

Total  Contingencies,     .... 


Total  Dischai^e, 

in  favour  of  the  Publie, 


-  364 


88    0 


0  5  2 
2  17     6 

10  0    0 

0  0^ 

0  5     4 

0  2     I 

0  7    1« 

0  5    0 

5  15  5 
5  9  10 
0  15    0 


1    a 
0  $ 


27  II  H 


1270     4    0 

216  19  10 

I 

The  Charge,  .     ,     £*!  187     3  10 


iXVU 


State  of  toe  Balance. 

£     8.  (L 

In  Bank  of  Ireland, 172  12  6 

In  Treasurer's  hands, 44    7  4 


£216  19  10 


The  Treasurer  reports,  that  there  is  to  the  credit  of  the  Academy  in 
the  Bank  of  Ireland,  £867  1«.  lOd.  in  Three  per  Cent.  Ck>nsols,  and 
£1643  I9s,  6d.'m  Three  and  a  quarter  per  Cent  Grovernment  Stock,  the 
latter  known  as  the  Cunningham  Fund. 

(Signed)t  Bobert  Ball, 

Treasurer. 
3U  March,  1849- 


Na  VI. 
DAILY  OBSERVATIONS  ON  THE  WEATHER, 

A9iU  OR 

THE  RISE   AND   FALL   OF   THE  SHANNON, 

DVBINO  TBB  TEARS  I8M,  IM7,  AND  IS4t, 

MADE    AT    ATHLONE. 

JOHN  LONG,  ESQ. 

rRESEXTED  TO  THE  ACADEMY 

BY    COLONEL    U.  D.  JONES,  R.E., 

CBAIEMIV  or  THB  BOARD   Of  WOKKS, 

DECEMBER  10,  1849. 
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No.  VII. 
METEOROLOGICAL  JOURNAL, 

coxMKsrcnro 
l8T  JANUARY,  1849,  and  endimo  31  bt  DECEMBER,  1849. 

BY 

GEORGE  YEATES. 


The  instruments  employed,  and  the  general  circumstances  of 
the  mode  of  observing,  have  been  described  in  the  preliminary 
observations  to  the  Tables  of  the  year  1843,  in  the  2nd  volume 
of  the  Proceedings  of  the  Academy,  Appendix  V. 


Ixxvi 


^2 


I—  —  t^  f^  ^  m  o*  a 

o  o  9  e  9  »  «  •« 


B9  S9  «<S 


9  ae  'St  ^  0 


•^  dm  ^  4  tt  1^1 


t^   OD  O  ■■Q  -* 


^^^^i^^^^^^^^i5^s^^^^^^^^««i^ 


«35 


^S5 


M  ift  w  ai  K  =«  «      "^  s£  !^  y^  iE  szj  j!^  uj      a£  ga  »      tfJ  «  «  «  *  *  i 


i—  Oi  tD  t^  OS  O  ck  ir^  1^  »  t&  E«  u^  f^  3E]  r^  fa  ta  «■<■  —  1^  o  c-t  c»4  gc  t—  t^  ■■-  o  r-  " 
d  cv  si  o^  o  o  cJ  ai  OS  3S  e*  ft  d  &  d  d  o  ®  cJ  ■»  ci  3--  !»  »  oi  3i  =  c*  =  s  3 


.. 


1»» 
xxvn 

04,10. »«0.      «>><).  r<>.»3,  CO.     «.,.^^ 

o    ]  o **":...  '^    .*=*.  "^    .  "^    ,.[.       I S 

—  ©  --   O  3i  —  =_  —   31   .Ti  ♦'^  Ci  S»  O  O  — 

«  fl^  e«  5^  e^  «-.--- '  :  ^  t>2  M  M  ^*  «  <N  «o  «  ca 

^e«p»^w3or»aeAO^MM^«o<Or«ooao«BM«9-v4QtDf«aodi^ 

b]   .  b}  &3  bj   .   ,   .   ,    .    .    .  i  3:  -^  -ff  3E 'is  a   .    .  ^'   • .   .j  ^  ;p  i   .  fe   . 

'    '    •    *    ' ao    'Osoo    "ooeo    •©•^    ♦    •    •©© 

.     .     .     .     .     •     •     •     .     .     t     •d     t  fi  ^  ^  »     .t>iaQ«S^     .994     »     .     »Oao 
,      ,     .      ,0         *-=>»-;         O*  O  O  *«      .  ®  »  ^  W  O 

oe>akflfa£^odo9iskeaovo»»»»akekaekeioiAOk9oedai 

fisipgkV3r>«'9C<«ioe%9eOK9e»^'9«»t4ot^Boek»?ooo<o«rott 

Sl»9«e<9<&Oc«  —  3eeoCai«9Sa3A^3e«r»eiO«<»OkBr«us«««o 

—  '-—  —  —  —  —  —  —  —  we*ww«M*i<^wo»«%ifl 

•i      stai     «irf««"5Sj5;^*      aza«      "SsSiBMiai      was      oj 

»  7  ^  30  »^  «  e  te  «  o  ?  S  o  2 

Jit  :S22n-2!i222£?  —  £f-t:££:gSS=^ -<*«»--«  Ok 


Ixxx 


RAIN. 

MEAN 

TSMP. 

BAIN. 

MKAX 

TEMP. 

January  .... 
February  .  .  . 

March 

AprU ' 
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June 

3.248 
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48.28 
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49.37 
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67.70 
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September.  .  . 
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December  .  .  . 
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BIOGRAPHICAL  ACCOUNT 

OP 

THE  LATE  RICHARD  KIRWAN,  ESQ., 

PRISIDEJrr  OF  TBS  BOYAL  IBI8H  ACADBMT,  ttO. 
BT 

MICHAEL  DONOVAN,  ESQ^  M.K.LA. 

(SEB  PAGE  480.) 


Hat  IB  0  long  felt,  with  regret,  that  there  exists  no  circumstantial 
and  authentic  biography  of  the  celebrated  philosopher  whom  this 
Academy  once  owned  as  its  President,  and  whose  well-earned  re- 
putation extended  to  all  parti  of  the  civilized  world,  I  determined, 
should  opportunity  ever  offer,  to  collect  materials,  and  contribute 
my  humble  meed  towards  the  accomplishment  of  so  desirable  an 
object  Through  my  good  fortune,  the  descendants  of  Mr.  Kir- 
wan  lately  placed  in  my  hands  the  family  records  of  his  life,  at 
the  same  time  expressing  a  wish  that  I  would  give  them  publicity 
in  the  proper  form ;  I  am,  therefore,  now  in  a  condition  to  lay  be- 
fore the  Academy  a  sketch  of  one  who  contributed  so  much  to  its 
scientific  reputation,  by  his  writings  and  researches.  The  Royal 
Irish  Academy  is  the  fit  depository  for  the  history  of  a  life,  of 
which  the  most  valuable  period  was  devoted  to  the  advancement  of 
its  objects. 

Richard  Kirwan,  whose  life  and  writings  constitute  the  subjects 
of  the  following  sketch,  affords  one  of  those  rare  instances  in  which 
the  possession  of  an  ample  fortune,  and  the  desire  of  devoting  it  to 
the  interests  of  science,  coincide  in  the  same  person.  Wealth,  which 
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in  other  hands  might  have  been  squandered  unprofitablj  or  ctiV 
pably,  became  in  his  the  instrument  of  extending  the  boundarici 
of  knowledge,  of  adding  to  the  means  of  human  happiness,  and  of 
exalting  the  scientific  and  Hterary  character  of  the  country  which 
gave  him  birth,  Like  Bacon,  Doyle,  and  Lavoisier,  on  whom  for- 
tune and  science  lavished  their  treasures,  he  repaid  their  favoun 
by  efforts  earnest  and  successful ;  and  while  he  enlarged  the  circle 
of  the  sciences  by  his  genius,  he  held  up  a  bright  example  for 
imitation  in  the  purity  of  hia  life,  tlie  benevolence  of  his  hejirt, 
and  the  modest  simplicity  of  his  manners* 

The  Kirwans  are  descended  from  an  ancient  and  respectablt 
English  family,  who  emigrated  to  this  country  in  the  reign  of 
Henry  the  Sixth.  The  herald,  gays  Mr,  Mardiman,  ielU  ua  that 
Maoldabhreac,  son  of  Fiobhran,  son  of  Finghin,  descended  from 
Ileremon,  second  son  of  Milesius,  was  father  of  Ciorrovio«  or 
Kirwan,  from  whom  the  Ktrwans  are  descended.  Cleme&t  Kv*^ 
wan,  in  1648,  built  the  castle  of  Cregg,  in  the  county  of  Galwvj, 
which  was  the  latest  edifice  of  that  description  erected  for  the  pur^ 
pose  of  defence  in  that  part  of  Ireland.  He  was  succeeeded  in  tbt 
family  estates  by  his  son,  Captain  Patrick  Kirw&n,  whoso  son  «■ 
Martin  Kirwan,  originally  a  Roman  Catholic,  like  all  the  rttt  of 
the  family  at  that  time,  but  who,  for  a  considerable  period  of  klf 
life,  had  conformed  to  the  Established  Church,  although  00  bit 
death-bed  (1741 )  he  was  attended  by  a  Romish  priest  Martin  Ki^ 
wan  had  four  sons,  Patrick,  Richard,  Andrew,  and  Hyacinth. 

Richard,  the  subject  of  the  following  memoir,  being  the  WKOoA 
son  of  Martin,  was  not  born  to  the  fortune  which  be  ailerw«rdi  in- 
herited; he  was,  therefore,  destined  for  a  proft^iion,  and  thai  of  a 
clergyman  of  the  Church  of  Rome  was  selected  for  him,  Ui»  fe- 
rn ily,  originally  professing  the  Roman  Catholic  religion,  an  ncNT 
all  Protestants. 

Martin  Kirwan  resided,  for  the  most  part,  in  Galwujr.  btil  oc- 
casionally at  Cloughballymore,  m  the  county,  the  seftt  of  P«tnck 
French,  Esq.,  his  wife's  father.  In  the  latter  |>}aoes  in  1733^ 
Richard  was  born,  but  in  a  little  time  alter  was  retDOVtd  to  Uw 
family  residence  in  Gal  way ,  where  he  remained  until  llit  d«i^  of 
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his  father  in  1741.  He  was  then  placed  with  his  grandfather 
French  at  Cloiighballymore,  his  mother  remaining  at  the  family 
residence  with  her  other  children. 

In  his  earliest  days  he  gave  promise  of  what  he  was  tn  arrive 
at  in  mature  age.  At  five  years  old  he  could  conjugate  a  French 
verb;  and  at  six^  happening  to  hear  some  persons  disputing  an 
historical  q^uestion,  little  Richard,  who  had  been  playing  with  a 
dog,,  undertook  to  illuminate  the  company,  and  actually  set  them 
right  on  the  subject.  When  he  was  seven,  be  made  an  abridg- 
ment of  the  ancient  history,  none  of  the  best  no  doubt,  but  a  re- 
markable undertaking  for  so  young  a  child:  during  his  subsequent 
life,  he  was  distinguished  by  his  knowledge  of  the  history  of  all 
nations.  Such  was  bis  devotion  to  study  at  this  early  period,  tliat, 
to  avoid  disturbance,  he  used  to  ascend  a  tree  with  a  book,  bor^ 
rowed  without  leave  from  his  uncle's  library,  and  read  for  hours, 
regardless  of  the  shouts  of  servants  sent  in  search  of  him.  He 
rend  every  morning  in  bed,  from  dawn  until  the  family  hour  of 
risingt  and  then  concealed  his  borrowed  treasure  until  next  morn- 
ing. It  is  not  surprising  that  he  should  have  been  intended  for  a 
learned  profession. 

His  elder  brother,  Patrick,  in  1745,  was  sent  to  complete  his 
education  at  Poictiers;  the  penal  laws  having  virtually  excluded 
persons  of  his  persuasion  from  the  British  universities.  Mean- 
while, Richard  was  instructed  at  Cloughballymore  by  the  Reverend 
Nicholas  M'Nelly,  a  Dominican  friar,  who  was  resident  chaplain 
to  the  family  ;  and,  on  the  death  of  his  grandikthfTi  he  was  sent 
with  hit  brothers  Andrew  and  Hyacinth,  to  the  free  school  on 
Ernsmus  Smith's  foundation.  At  this  school  he  continued  until 
he  was  seventeen  years  of  age  (1750);  he  was  then  sent  to  Poic- 
tiers to  join  hit  brother  Patrick,  and  there  they  both  remained 
until  Patrick  became  of  age,  when  the  latter  proceeded  to  Italy. 
In  about  a  year  after  this  i>«riod,  his  mother  died;  Richard  had  been 
devotedly  attached  to  her,  and  her  loss  caused  him  the  most  poig* 
nant  grief. 

In  that  academy,  Richard  read  the  Latin  classics  with  avidity, 
and  had  to  accurately  committed  to  memory  the  Odet  of  Horace, 


i 


Ixxx 


contested  with  the  most  distinguished  students  a  premiutn 
for  the  repetition  of  any  ode  that  might  be  required :  he  lost  it 
by  the  commission  of  two  mistakes,  while  bii  successful  opjionent 
made  but  one.  It  is  a  singular  fact,  that,  skilled  as  he  at  ihU  liine 
was  ID  the  Latin  language,  he  was  unacquainted  with  the  Greeks 
and  remained  so  until  an  advanced  period  of  his  life,  whea  be 
learned  it  wilhout  assistance.  The  Latin  was  always  the  most  fa- 
vourite language  of  the  foreign  academies ;  and  it  is  well  kooirti 
that,  even  in  the  English  universities,  the  foundation  of  Greek 
professorships  was  so  late  as  the  first  introduction  of  the  Befor- 
mation. 

Richard  quitted  Poictiers  about  the  beginning  of  the  year  17W, 
for  Paris.  He  appears  about  this  time  to  have  entered  on  bis  no* 
viciate,  either  at  Sl  Omer's  or  Hesden.  He  was  so  excellent  a 
Latin  scholar,  that  the  College  of  Jesuits  considered  him  qualified 
to  act  as  Professor  of  Humanity ;  and  during  his  noviciate  he  taught 
in  the  habit  of  a  Jesuit.  Many  of  the  French  clergy  who  survived 
the  Revolution  have  acknowledged  him  as  their  beat  professor. 
One  of  his  pupils  was  the  Abbe  Lynch,  afterwards  Vicar-geoeral  of 
Paris. 

When  ftrst  he  arrived  at  Poictiers,  the  superiors  of  the  College 
were  anxious  that  he  should,  in  the  first  instance,  acquire  a  know- 
ledge  of  French ;  but  Hichard  pertinaciously  refused  to  lenni  the 
language  of  the  land  of  his  banishment,  or  to  associate  with  aoy 
but  boys  from  his  own  country.  An  ingenious  stratagem  of  bif 
tutor  overcame  bis  repugnance  ;  it  appears  that  even  at  this  period 
(aet  17),  he  was  much  devoted  to  chemistry ;  during  the  hour  per- 
mitted for  play,  he  was  in  the  habit  of  studying  some  clK-mical  hooka 
which  he  brought  from  Ireland ;  his  tutor,  finding  further  impor- 
tunity  fruitless,  took  from  him  all  his  English  chemical  books^  aiid 
substituted  French  works  on  the  same  subject.  His  love  for  the 
science  in  which  he  afterwards  became  so  distinguished  prevailed; 
Hichard  not  only  soon  read  and  spoke  the  French  languag*  with 
fluency,  but,  before  four  years  had  elapsed,  had  made  some  pro- 
gress in  forgetting  his  native  tongue. 

In  May,  1755,  we  find  Mr.  Kirwan  at  Headon,  to  th#  Calhotic 
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Netherlands;  and  one  of  hi«  letters  informs  ns^  that  he  was  About 
to  abandon  his  noviciate.  His  income  at  this  time  was  300  Itvres 
a  year,  allowed  him  by  his  brother  Patrick,  who  waa  seven  years 
older.  But  the  tragical  fate  of  this  brother,  which  occurred  during 
the  previous  year,  rendered  Richard  the  proprietor  of  the  family 
ettatea,  amounting  to  £3000  per  annum,  which  in  some  years  after 
increased  to  £4000.  This  melancholy  event  occurred  in  Dublin, 
in  Lucas's  coffee-house,  situate  where  the  Royal  Exchange  now 
stands,  Patrick  Kirwan  was  an  accomplished  swordsman*  as  well 
as  an  accomplished  gentleman.  At  this  period,  fencing  was  an  in- 
dispensable  pnrt  of  a  polite  education,  and  every  gentleman  carried 
a  sword,  Mr.  Kirwan  havings  in  the  coffee-room,  some  difference 
with  a  Mr.  Brereton,  Usher  of  the  Irish  House  of  Commons,  they 
proceeded  to  decide  their  quarrel  by  the  sword ;  and,  although 
Brereton  was  totally  ineatpexienced  in  the  art  of  fencing*  he  mor- 
tally wounded  his  expert  adversary.  Kirwan*s  remains  were  brought 
from  Dublin  to  his  family  burial-place  in  Gal  way;  he  died  un- 
married, and  his  property  descended  to  Richard,  who  toon  after 
returned  to  Dublin,  being  then  in  the  twenty-second  year  of  bis  age 
(1755). 

It  is  probable  that  by  abandoning  bis  noviciate  he  intended 
to  renounce  the  order  of  Jesuits,  whatever  his  previous  predilec- 
tions might  have  been.  A  noviciate  in  the  order  of  Jesuits  was 
of  longer  duration  than  that  of  the  other  monastic  orders,  in  which 
a  year  and  a  day  was  the  usual  period.  The  Jesuits  were  to  be  qua- 
lified for  the  business  of  the  world,  and  their  probationary  terms 
w^re  continued  for  several  years.  The  time  of  ordination  did  not 
|»fec^e  the  age  of  thirty-tliree,  while  in  the  other  monastic  orders 
it  was  twenty-three.     Mr.  Kirwan,  therefore,  did  not  take  orders. 

For  some  time  after  this,  Mr.  Kirwan  appears  to  have  been  un- 
determined in  the  course  be  ought  to  pursue.    At  one  time  he 
was  disposed  to  abandon  his  estates,  and  to  retire  to  the  society 
Jesuits  on  a  pennion  of  fifty  pounds  a  year.     He  might  have 
ted  liis  lands,  and  have  devoted  the  produce  to  ihr  common 
of  the  order;  but  he  was  impressed  with  the  idea,  that  as  he 
had  derived  his  estate  by  descent,  hi*  was  no  more  than  a  frnsteo 
of  the  reversion,  and  wna  hound  to  preserve  it  in  his  name  and  fa- 
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mily.  Afler  much  cod  si  deration,  he  felt  still  disposed  to  adopt  bit 
originally  intended  profession,  aod  was  actually  engaged  in  Dublin 
(1757),  with  that  object  in  view.  But  a  young  gentlemaa  of  lafge 
fortune,  handsome  person,  and  pleasing  manners,  like  Kirwan,  r&- 
ceived  such  flatt4?ring  attentions  from  the  Galway  families  resideot 
in  Dublin,  that  he  could  scarcely  escape  the  nets  spread  for  him  in 
all  directions.  Caught  he  certainly  was ;  the  young  philosopher 
fell  in  love ;  he  preferred  the  marriage  vow  to  the  monastic  vow; 
and  commumcated  his  situation  and  opinions  to  his  brother  An- 
drew,  in  a  pithy  and  very  candid  letter,  of  which  the  foUowtiig  is 
an  extract : 

*'  Dtiblin,  March  8,  1757. 

"  My  dear  Brotrkr, — I  received  your's  two  days  agOi  sod 
was  agreeably  surprised  at  your  not  calling  for  money  as  usual, 
and  that  immediately,  and  by  return  of  post.     I  shall  •end  j^oo 

some,  <m  that  aeeount^  very  soon,  if  it  be  possible.   Miss  C 

is  not  taller  than  Miss  F ,  very  ugly  and  very  fat.     Wm 

H^ is  very  disagreeable  to  me ;  and  Miss  D does  ool 

know  how  either  to  read  or  write.  •  «  •  If  you  be  not  averse  to 
it,  I  like  another  of  £4000,  who  possesses  every  amiable  qualifi- 
cation, &c,  he, 

*'  I  am  your  most  afifectionnte,  loving  brother, 

*♦  Richard  KiRwiy.** 


To  this  the  following  answer  was  sent  by  Andrew: 

«  London,  Mareh  2I»  1757. 
'*  Dear  Brothbr, — I  received  your  kind  favour  on  tbc  l6Kh» 
but  could  not  answer  it  sooner,  as  1  kept  my  bed  eight  dajs.  If  voir 
are  in  love  with  the  lady,  my  being  averse  to  her  is  of  noj  const* 
quence;  but  this  I  know,  that  before  the  honeymoon  is  out  yoa 
will  repent  it.     £4000  is  nothing  to  yon;  it  is  soon  gone,  he*  &&* 


Much  good   advice  followed,  which*  howwcr,  was  Dot 
Prudent  Andrew's  counsel  came  too  late,  for  the  de«d  was 
dy  done;  and  there  is  reason  to  believe,  from  a  bill  afterwaidb 
filed  in  Chancery,  that,  even  when  the  philosopher  asked  his 
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ther's  coDicnU  il  was  an  ez  po9i  facto  piece  of  courtety,  his 
marriage  haviog  taken  place  In  February,  1757,  nearly  a  month 
anteriorly  to  (he  letter*  when  Mr.  Kir  wan  waa  in  his  twenty- fourth 
year. 

Although  it  appears  from  Mr,  Kirwan's  letter  to  his  brother, 
that  prudential  motives  had  some  influence  tn  the  choice  of  a  wife« 
we  find  that  he  manifested  but  Itttle  caution  in  the  manner  of  car- 
rying his  intentions  into  effect,  and  but  Itttle  care  about  property 
dtmng  the  subsequent  part  of  his  life.  Previously  to  his  making 
propoaaU,  he  had  been  splendidly  received  by  the  relatives  of  the 
lady,  who  was  sister  to  Sir  Ulick  Blake,  and  daughter  of  Sir 
Thomas  Blake,  of  Menlo,  in  the  County  of  Galway.  He  was  enter- 
tained with  French  wines  and  the  choicest  fruits  of  the  country. 
In  the  moments  of  festivity  he  asked  the  youDg  lady  the  sUriliog 
question  ;  the  answer  may  be  inferred  from  the  fact,  that  they  were 
soon  after  married ;  and  they  lived  for  eight  years  in  tminterrupted 
affection. 

His  brothers  prediction,  that  before  the  honeymoon  was  out  he 
would  repent  his  marriage,  was  not  altogether  without  some  prospect 
of  being  rtfalized,  for,  the  morning  after  his  wedding,  Mr.  Kirwan 
was  arrested  and  thrown  into  prison.  Uis  wife,  it  is  true,  was 
enUtUd  to  £4000  fortune,  but  until  after  the  aale  of  the  estate  she 
could  procure  no  ready  money ;  she  had  incurred  some  liabilities, 
and  thus  her  husband  became  responsible  to  the  creditors,  Mr. 
Kirwan  remained  in  prison  until  his  agent  sent  him  the  money. 
The  recovery  of  this  fortune  was  a  subject  of  litigation  even  after 
his  death,  it  having  been  made  a  part  of  the  marriage  portion  of 
one  of  his  daughters ;  but  it  was  eventually  recovered. 

Mr.  Kirwan  resided  with  the  Dowager  Lady  Blake,  his  roother- 
in-taw,  for  several  years  after  his  marriage,  at  her  seal  at  Menlo. 
Here  he  was  enabled  to  indulge  to  the  utmost  his  taste  for  study  ; 
he  collected  an  excellent  library,  and  fitted  up  a  laboratory,  where 
he  often  spent  eight  hours  a  day. 

Beside*  the  immense  stock  of  learning  which  he  had  acquired 

ftt  the  Jesuiu'  College,  he  was  at  the  age  of  twenty-three  acquainted 

with  as  much  chemistry  as  was  then  known.      He  extended  his 

^  reicarches  to  new  discoveries  but  hit  teal  was  checked  by  an 
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occurrence  which  he  afterwards  frequent!}^  meotioned  as  the  caui 
of  his  leinporary  estrangemeDt  from  his  pursuits.  Br.  Black's  dis- 
coveries respecting  carbonic  acid,  and  the  cause  of  causticity*  at 
this  time  occupied  universal  attention.  Mr.  Kirwan  wrote  him  se^ 
vernl  letters  containing  observations  on  his  views,  but  BUck  made 
no  reply.  So  disappointed  was  Kirwan  at  this  rather  nnconrteoai 
treatment^  that  he  relinquished  his  chemical  inquiries,  and  did  not 
resume  them  until  he  subsequently  abandoned  the  profession  of  the 
law.     He  and  Dr.  Black  afterward  became  the  best  friends. 

But  he  might  have  had  additional  reasons  for  relaxing  the  life 
of  study  which  he  led.  His  application  and  devotion  to  htc  inyes- 
tigations  in  the  early  hours  of  morning  were  condemned  by  hii 
mother-in-law,  who  actually  told  him,  that  she  had  never  intended 
her  daughter  to  be  the  wife  of  a  monk;  and,  unlike  our  first  pa- 
rent, Eve,  she  recommended  abstinence  from  the  tree  of  knowJedg|& 
In  reply,  Mr.  Kirwan,  a  little  ruffled,  made  some  unluckj  allu^ 
sions  to  the  champagne  he  had  drank  on  the  evening  he  propoMd 
for  the  lady ;  but  this  little  altercation  did  not  in  the  least  iotvr- 
nipt  the  harmony  which  subsisted  between  him  and  his  wife. 

About  six  years  after  liis  marriwge  he  began  to  entertain  doubts 
of  the  religion  which  he  had  hitherto  professed,  and  cooimenced 
the  study  of  its  controverted  points.  He  read,  hesitated,  U>e  aigu- 
mentsorChillingworth  almost  convinced  him ;  but  he  was  decided 
during  a  visit  to  Paris  with  his  wife,  undertaken  for  the  recovery  t£ 
her  health.  The  circumstance,  as  related  by  himself^  waa  as  folknrt. 
At  a  book-stnnd,  he  dianced  to  purchase  a  book  withoui  a  titfi^ 
with  the  subject  of  which  he  was  unacquainted,  but  it  prored  ll> 
be  religious  controversy;  it  gave  the  arguments  on  both  tid«aaf 
the  question,  as  he  conceived,  with  impartiality.  He  studied  it 
every  morning,  while  suffering  under  the  inflictions  of  bia  balf- 
dresser,  then  a  tedious  and  important  attendant  of  a  Fnmcb  dicai 
ing-room;  and  during  these  intervals,  the  only  momenta  allowed 
him  at  that  time  for  study,  he  decided  in  favour  of  the  Prvte«lattt 
faith ;  and  in  a  year  after,  on  the  I5th  of  February,  176'4,  Mr,  Kirwaa 
regularly  conformed  to  the  established  religion.  It  It  probable 
he  did  so  at  that  particular  time,  in  order  to  qualify  himself  for 
the  profession  of  the  law,  which  he  afterwards  adopted.     'Hie  Act 
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of  the  first  year  of  George  II.  required  a  public  profession  of  the 
Protestant  faith  for  two  years  previously  to  being  called  to  the 
Bar;  accordingly, in  two  years  after  his  conformity,  that  is,  in  1766, 
he  became  a  member  of  the  Irish  Bar,  having  commenced  bis  study 
of  the  law  in  London  duriug  the  year  176L 

Mr.  Kir  wan  has  often  described  the  study  of  the  English  law 
us  an  Herculean  labour.  He  applied  himself  intensely  to  it,  and, 
owing  to  the  depth  of  hi*  researches,  his  progress  was  slow,  but 
hia  retention  of  principles  was  stronger  than  that  of  his  contem- 
porary sludtfuts.  His  earliest  acquaintance  with  the  feudal  system 
wa«  derived  from  the  study  of  the  German  constitution ;  and  so 
earnest  was  he  in  the  pursuit  of  his  object,  that  he  paid  a  special 
visit  to  Gennany  for  the  purpose  of  consulting  the  original 
authorities, 

During  t)is  legal  studies  in  London,  his  wife  died  at  Menlo,  in 
176'5.  Her  illness  was  not  at  first  alarming,  and  hence  his  friends 
did  not  inform  him  of  her  indisposition.  He  returned  to  Ireland  a 
week  after  her  death,  and  then  for  the  first  time  learned  his  be- 
reavement* His  regret  was  poignant,  and  he  ever  afterwards  spoke 
of  the  circumstance  with  deep  regret*  She  left  two  daughters, 
Maria  Theresa,  afterwards  married  (1793)  to  Lord  Trimleston, 
father  of  the  present  prer ;  and  Eliza,  to  Colonel  Hugh  Hill,  sub- 
•equently  of  the  Battle-axe  Guardw  (1792). 

While  Mr.  Ktrwan  attended  the  practice  of  the  law  Terms,  he 
maintained  no  domestic  establishment  i  bis  winters  were  spent  in 
Dublin,  and  bis  summers  in  Galway,  or  on  circuit.  Being  engaged 
in  some  difBcult  cases,  and  having  received  in  each  a  fee  of  but  two 
guineas,  he  was  so  dissatisfied  with  ita  disproportion  to  the  diffi* 
culty  of  the  questions,  that  he  determined  to  quit  the  profession. 
Apprehensive  that  hia  clients  might  be  injured  by  the  delay  tf  he 
returned  their  briefs,  he  actually  gave  to  other  counsel  larger  feea 
than  he  had  himself  received,  in  consideration  of  their  taking  the 
business  off  his  bands.  On  one  occasion,  a  brief  was  laid  before 
him  which  occupied  three  days  in  the  bare  operation  of  noting  the 
mnrgin.  He  oflered  this  well-noted  brief,  with  the  fee  which  he 
had  received,  to  Mr,,  afterwards  Sergeant,  Palmer,  who  objected 
that  anv  sum  under  £20  would  not  be  remuncrAtion     Mr.  Kirwan 
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paid  the  difference  out  of  his  own  pocket.  On  another  occastoit, 
he  transft-rred  a  brief  to  Mr.  Scott,  afterwards  Lord  Clonmel,  and 
handed  him  £30,  including  the  small  fee  which  had  been  allowed 
him,  Mr.  Kirwan  finally  relinquished  the  profession  of  the  law 
about  the  year  1768^  after  having  practised  two  years. 

An  ardent  mind  like  his  could  ill  brook  the  inglorious  este  m 
which  he  might  have  floated  down  the  stream  of  life,  potaened  ai 
he  was  of  ample  means  of  living  independently  of  the  exerlioo  of 
his  intellectual  faculties.  Having  abandoned  the  study  of  the  lawi 
of  tuau,  he  soon  after  betook  himself  to  the  laws  of  Datore,  and 
with  what  energy,  talent,  and  industry,  the  Transactions  of  this 
Academy,  those  of  the  Royal  Society,  the  various  journals,  and  his 
detached  works,  hear  ample  testuuony. 

In  1769  Mr.  Kirwan,  having  left  Ireland,  commenced  anestab* 
lishment  in  London,  now  for  the  first  time  since  the  death  of  his 
wife.  He  purchased  an  excellent  library,  became  entirely  devotfd 
to  his  studies  ;  every  consideration  of  property  was  absorbed  in  fall 
ardour  in  the  pursuit  of  knowledge.  He  no  longer  took  any  intew* 
in  his  other  ntfairs ;  he  committed  everything  to  his  agent,  uA 
could  scarcely  Ije  induced  to  correspond  with  him. 

He  returned  to  Dublin  in  1772,  and  took  temporary  lodgings  ia 
Peter-street,  his  daughters  being  placed  at  a  celebrated  Frviicll 
school  in  Aungier-street.  Here  he  frequently  indulged  himself  in  a 
recreation  which  much  delighted  him, — the  society  and  coQTfna* 
tion  of  very  young  persons, — and  often  invited  the  schooUfelloffi 
of  his  daughters  along  with  his  young  relations,  Thia  ianooeDM 
of  mind  and  simplicity  of  character  have  been  in  many  iostMiCM  tbt 
adjuncts  of  the  highest  order  of  intellect 

A  year  after  this  date  (in  1773),  Mr.  Kirwan  retired  with  Im 
family  to  the  county  of  Galway,  where  he  inhabited  his  caaiic  of 
Cregg,  and  soon  resumed  his  philosopbic.il  pursnila.  lle«  ht 
commenced  the  study  of  the  Greek  language,  which  had  beea  M 
unaccountably  neglected  in  the  Jesuits*  College:  ho  wiu  Dow  ia 
his  fortieth  year,  The  derivations,  difficult  to  the  gcncraUty  ol 
students,  were  to  him  ihe  most  interesting  ports  of  tlie  study ;  aad 
BO  enthusiastic  did  he  become  in  his  admiration  of  the  Greek,  that 
he  considered  it  the  primae\'al  language  of  mankind    He  also  at  this 
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lime  revived  his  knowledge  of  several  modern  languages  of  Europe, 
80  necessary  to  his  chemical  and  mineralogical  pursuits. 

In  1777  he  returned  to  London,  and  took  the  house  No.  11, 
Newman-alreet,  Ox  ford -street;  his  motive  for  preferring  so  obscure 
a  situation  being  ita  proximity  to  the  suburbs  and  good  air,  in 
both  of  which  he  delighted.  Here  he  resided  for  ten  yearsi  making 
occasional  short  visits  to  Ireland.  He  now  prosecuted  his  scientific 
labours  in  an  atmosphere  far  more  congenial  to  the  development  of 
his  immense  powers  of  mind  than  that  which  he  had  forsaken.  He 
regularly  attended  the  meetings  of  the  Royal  Society,  of  which  he 
was  a  Fellow;  was  honoured  with  the  Copley  medal;  became  one 
of  its  most  active  members ;  and  was  the  friend  and  associate  of 
•iich  men  as  the  Honourable  Henry  Cavendish,  Dr.  Priestleyt  Dr. 
Fordyce,  Sir  Joseph  Banks,  Dr.  Ingenhousz,  Sir  George  Staunton, 
Home  Tooke,  Cavallo,  and  the  celebrated  Edmond  Burke,  with 
many  others. 

At  his  house  in  Newman-street  Mr.  Kirwan  received  his  friends 
Cfvery  Wednesday  evening.  The  conversations  were  learned,  various, 
ftod  always  interesting.  I  have  in  my  possession  some  specimens  of 
the  conversations,  noted  by  Martin  Dean,  Esq.,  of  Gal  way,  and 
much  regret  that  it  would  be  out  of  place  to  introduce  them  here. 
Sdr.  Dean  says,  that  those  who  attended  were  for  the  most  part 
men  of  science;  wits  did  not  frequent  the  meftings  much,  and  no 
one  endeavoured  to  shioe  at  the  cjcpense  of  another.  He  who  ex- 
preaaed  himself  with  most  precision  and  elegance  (Mr.  Dean  says) 
waa  Home  Tooke;  he  deliglited  chiefly  in  metaphysical  subjecta. 
Sir  George  Staunton  was  highly  respected;  his  observations  were 
marked  by  originality.  Dr.  Priestley  generally  preferred  attending 
to  the  conversations  of  others,  than  entering  into  them  bimaelf^ 
although  his  conversational  powers  were  known  to  be  very  great 
lira*  Mxicauley  gave  ber  opinions  with  the  greatest  modesty,  and 
never  touched  on  learned  subjects  unless  urged  to  it. 

Conversazioni  were  alto  held  every  .Sunday  evening  by  Sir 
Joseph  Banks,  President  of  the  Royal  Society ;  and  at  these  Mr. 
Ktrwan  waa  a  constant  attendant 

This  was  probably  the  most  splendid,  but  not  as  yet  the  most 
Oieful  part  of  Mr.  Ktrwan's  life.    His  residence  was  the  reiort  of 
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rank  and  taleuL  A  gentleuiaa  by  birth,  educalion,  manners,  ana 
property,  he  Diaintained  a  position  in  socLtrty  which  placed  him  on 
a  footiJig  of  eqiiulity  with  the  most  exalted  in  rank  or  the  most 
pruluimd  iti  acquirt^mentg.  He  corresponded  with  all  the  &avans  of 
Europe  ;  and  such  was  the  estimation  in  which  he  was  held,  as  we 
are  informed  by  Lord  Cloncurry,  that  "  even  during  the  hottest 
period  of  the  war,  his  letters  were  suffered  to  pass  free  from  all 
parts  of  Europe.**  His  conversazioni  were  oflten  visited  by  the 
foreign  ambassadors,  and  were  the  fashionable  resort  of  foreigner! 
who  visited  London  at  the  termination  of  the  war;  and  to  sucb^ 
Mr.  Kirwan'S  knowledge  of  the  continental  languages  rendered  the 
meetings  more  interesting.  The  Empress  Catherine  the  Second  of 
Eussia  was  pleased  to  transmit  to  him  her  portrait,  as  a  token  of 
the  high  estimation  in  which  she  held  him, — a  gift  equally  honour- 
able to  the  donor  and  the  receiver  lo  the  preface  to  his  Geological 
Essay,  be  designated  her  **  Catherine  the  Great — the  immortal  Be- 
nefactress of  Mankind." 

Previously  to  the  termination  of  the  American  war,  Mr.  Kirwio 
made  an  eObrt  to  procure  from  the  county  of  Galway  bis  valuable 
library.     His  books  were  dispatched  from  Galway,  S*  '    r  5, 

1780,  in  a  vessel  belonging  to  that  port.     In  a  few  days  ^ud 

was  met  by  an  American  privateer,  and^  singularly  enough,  it  ha{h 
|>ened  that  the  name  of  the  captain  was  Thomas  Kirwao,  and  tbll 
he  was  descended  from  the  family  of  Cregg.  He  allowed  the  d9> 
mestics  of  his  illustrious  relative  to  proceed  on  their  voyage  l» 
I^ndon,  but  the  library  was  Coo  rich  a  prize  to  be  saved  tJiro^gll 
deference  to  a  name ;  the  captain  evinced  his  good  taste  Mid  mI- 
miration  of  the  collection  by  carrying  it  off  to  America. 

About  the  year  1787,  Mr,  Kirwan's  health  becoming  dcUcalr, 
he  was  compelled  to  relinquish  the  splendid  life  be  led  in  Loo<km, 
u  life  equalZy  ddtghtiul  to  himsilf  and  all  vi/ho  associated  with  ham. 
During  that  year  he  returned  to  Dublin,  and  soon  ailcr  took  the 
house  No.  6,  Cavendish- row,  where  he  continued  all  the  mt  of  hk 
life.  He  there  resumed  his  literary  and  scientific  career.  lie  bt- 
came  a  member  of  the  Boyal  Irish  Academy,  then  in  its  infaneji 
and  it  is  almost  needless  to  add,  that  its  Transaction*  800 
the  depository  of  the  valuable  results  of  his  labourt.     Tttc«e 
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municationi  can  scarcely  be  estimated  according  to  their  originiil 
value,  ID  conjequeoee  of  the  rapid  advances  which  chemical  science 
has  made  within  the  last  half  oentury,  aod  to  which  Mr.  Ktrwaa 
so  ably  contributed.  At  the  period  of  the  first  promulgation  of  his 
investigations,  his  name  was  to  be  seen  more  frequently  quoted 
than  that  of  any  other  chemist  in  all  the  scientific  journals  of 
Europe. 

In  Dublin  he  also  resumed  his  conversasioni,  and,  as  usual,  aaso- 
4;Uted  with  the  chief  literary  and  scientific  characters  of  the  day, 
Hia  intimates  were  the  Provost  and  Vice-provost ;  Doctors  Magee, 
Graves,  Young,  Kearney,  Hall,  Elrington,  and  Davenport,  then  Fel- 
lows of  the  College.  He  was  also  on  terms  of  friendship  with  Lord 
Norbury,  Bishop  Law,  Speaker  Foster,  Judge  Daly,  Lord  Charle- 
mont,  then  President  of  the  Royal  Irish  Academy,  General  Vallan- 
cey,  &c.;  and  he  frequently  received  visits  from  the  different  Lords 
Lieutenant  at  his  house. 

Mr,  Kirwan,  at  this  time  one  of  the  first  chemical  authoritiea 
in  Europe,  had  greatly  extended  the  boundaries  of  the  sciencet 
which  he  cultivated.  He  was  equally  eminent  as  a  mineralogist, 
and  had  signalized  himself  by  being  the  author  of  the  first  syste- 
matic work  on  mineralogy  that  had  appeared  in  the  English  Ian. 
guage.  Aa  a  geologist  he  deserves  the  gratitude  of  mankind,  for 
the  publication  of  his  essays  in  which  he  undertook  the  task  of 
vindicating  the  cosmogony  of  Moses.  At  that  period,  the  account 
given  in  the  book  oi'  Genesis  was  deemed  by  many  to  be  incompa- 
tible with  the  facta  elicited  by  geological  research,  Mr.  Kirwan 
himself  told  roe,  that  be  was  an  object  of  derision  to  the  French 
geologists  for  bis  adherence  to  the  Scripture  account  Happily,  ia 
the  present  day,  every  well -authenticated  geological  discovery  te 
found  to  be  supported  by  and  to  agree  with  holy  writ,  although  by 
no  means  with  the  date  which  Archbishop  Tenison  has  assigned  to 
the  creation  of  the  world,  and  on  which  Mr.  Kirwan  has  relied,  ■■ 
if  it  were  any  part  of  the  Scripture.  Tlie  geological  essays  evince 
the  possession  of  an  immense  fund  of  varied  knowledge. 

But  for  Mr.  Kirwan's  intelligence  and  energy  Ireland  might  not 
now  be  in  poisessirju  of  the  splendid  collection  of  minerals  known 
in  the   Uoynl  liubliti  Society's  Museum  us  the  lA-skeyan  Cabintt 
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_  T.  Kirwan,  while  a  member  of  the  Society^  was  chi( 
mental  in  purchasiog  the  collection,  for  which  a  fund  waa  provided 
by  the  Irish  Parliament  in  1792,  amounting  to  £1200,  In  addition 
to  the  minerals,  he  obtained,  without  any  additional  expense,  a  col- 
lection of  shells,  some  anatomical  preparations,  an  herbarium,  and 
other  subjects  of  natural  history.  He  also  arranged  the  minerals. 
Besides  presenting  him  with  their  thanks,  the  Society  voted  him  a 
medal  made  of  Irish  gold,  with  an  appropriate  inscription ;  and 
procured  his  portrait  to  be  painted  by  Mr.  Hamilton.  This  portnut, 
painted  when  Mr.  Kirwan  was  in  his  sixty-ninth  year,  now  baogf 
in  the  Board  Boom  of  the  Royal  Dublin  Society* 

As  evidences  of  Mr.  Kirwan's  talents  and  industry,  we  Hied 
only  refer  to  the  rapid  succession  of  his  publications,  and  the  but* 
prising  diversil}?  of  their  subjects.  Perhaps  the  best  way  of  giTiiig 
an  idea  of  the  estimation  in  which  this  remarkable  man  wai  hM 
throughout  the  civilized  world,  will  be  to  give  a  list  of  honoon 
conferred  on  liim  in  foreign  countries  and  in  his  own.  He  WM 
Honorary  Member  of  the  Academies  of  Stockholm,  Upsal,  Berlin^ 
Dijon,  Philadelphia,  and  of  the  Mineralogical  Society  of  Jena ;  he 
was  Fellow  of  the  Royal  Societies  of  London  and  Edinbui^b,  and 
Honorary  Member  of  the  Manchester  Society.  On  the  d#aifa  of 
Lord  Charlemont,  in  1799,  he  was  elected  President  of  the  Royal 
Irish  Academy.  In  his  latter  days,  a  chemical  and  mineralogical 
society  formed  in  Dublin  was  after  him  called  the  Kirwaaiaa 
Society,  and  of  this  he  was  President.  He  was  also  Presideiil  af 
the  Dublin  Library  Society.  He  had  the  honorary  title,  wtthool 
an  income,  of  Inspector-General  of  His  Majesty^s  Mines  to  IrclaDd^ 
He  was  elected  Perpetual  Member  of  the  Amicable  Society  of  Gal- 
way.  From  the  University  of  Dublin  he  received  the  degn*e  ol 
Doctor  of  Laws,  and  was  always  allowed  an  honourable  aeat  at  tlic 
examinations  for  fetlousbip.  By  some  of  the  p>pnch  savans  be  wti 
designated,  by  way  of  excellence,  **  the  Philosopher  of  Dublin.*^  But 
the  following  fact  would  in  itself  speak  trumpet-tongucd,  if  tber* 
were  no  other  evidence  of  the  high  opinion  w^hich  the  Freoeh  cbe- 
mists  entertained  of  him.  He  bad  written  a  work  iadefeaeeoflbe 
phlogistic  hypothesis  of  Stahl.  The  French  philosophers  were  oc- 
cupied in  endeavouring  to  subvert  that  hypothesis-  )iT>d  to 
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a  revolution  in  chemistry,  as  they  bad  already  done  in  their  political 
constitution,  Kirwau's  work  was  an  obstacle  which  it  was  neces- 
sary to  remove  ;  and  of  such  magnitude  was  it  considered,  that  it 
was  not  only  translated  into  French*  but  partitioned  amongst  no 
less  than  five  of  the  most  eminent  chemiuts  which  France  could  at 
that  lime  boast  of,  in  order  th?tL  ibey  iniglit  reply  to  his  arguments  : 
these  were  Lavoisier,  Berthotlet,  Morveau,  Fourcroy,  and  Monge; 
and,  truth  to  say,  never  was  a  refutation  more  complete. 

At  length,  convinced  that  his  opinions  were  no  longer  tenable, 
Mr.  Kirwan,  with  a  candour  which  only  belongs  to  superior  minds, 
publicly  acknowledged  the  subversion  of  the  phlogistic  hypothesis, 
which  he  had  so  laboured  to  defend.  It  is  said  that  Lavoisier 
took  no  smalt  pride  in  the  surrender  of  the  Irish  philosopher'a 
opinions;  which,  if  true,  shows  the  estimation  in  which  he  held 
their  previous  defender, — a  feeling  which  I  do  not  think  was  reci- 
procal ;  for  in  a  conversation  which  1  had  on  this  subject,  with  Mr. 
Kirwan,  a  year  before  his  death,  he  told  me  that  Lavoisier's  wife 
was  a  better  chemist  than  Lavoisier  himself.  The  lady  is  well  known 
to  have  been  possessed  of  considerable  talents  and  accomplishments; 
it  is  known,  that  with  her  own  hands  she  engraved  the  plates  for 
her  husband's  last  work  ;  but  I  have  not  been  able  to  discover  any 
authentic  historical  record  of  her  superior  acquirements  as  a  che- 
mist. After  the  murder  of  her  husband  she  became  the  wife  of 
another  eminent  person.  Count  Rumford* 

Such  were  the  honours  which  crowded  on  the  Irish  philosopher. 
The  simplest  and  most  convincing  mode  of  showing  how  far  he 
was  entitled  to  them  will  be  to  enumerate  the  various  subject! 
which  occupied  his  mind,  and  this  will  be  best  carried  into  effect 
by  giving  n  list  of  his  works.  In  the  Philosophical  Transactions, 
from  1781  to  I78G,  both  years  inclusive,  we  find  six  papers  under 
hia  name ;  the  titles  are  as  follow : 

Experiments  and  Observations  on  the  Specific  Gravity 
and  Attractive  Powers  of  various  Saline  Substances.    1 781 

%  Continuation  of  the  same  subject.  1782 

3.  Conclusion  of  the  same.  1783 

4.  Remarks  on  Mr.  Cavendishes  Experiments  on  Air.  1784 

5.  His  Rrply  to  Mr.  Cavendish's  Answer.  1784 

6.  Experiments  on  lli'putic  A tr.  1786 
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In  the  Transactions  of  the  Boyal  Irish  Academy,  between  the 
years  1788  and  1808,  both  years  inclusive,  we  find  that  he  pre- 
sented no  less  than  thirty-eight  memoirs ;  the  following  are  their 
titles  : 

1.  Essay  on  the  Variations  of  the  Barometer.  1788 

2.  Observations  on  Coal  Mines.  1789 

3.  On  the  Strength  of  Acids*  and  the  Proportions  of  In- 

gredients in  Neutral  Salts.  1 790 

4.  A  comparative  View    of  Meteorological    Observa- 

tions made  in  Ireland  since  the  Year  1788,  with 
some  Hints  towards  forming  Prognostics  of  the 
Weather.  1793 

5.  Reflections  on  Meteorological  Tables,   ascertaining 

the  precise  Signification  of  the  Terms  Wet,  Dry, 
and  Variable.  1793 

6.  State  of  the  Weather  in  Dublin  from  1st  of  June, 

1 791 ,  to  1  St  of  June,  1 793.  Unknown. 

7.  Examination  of  the  supposed  Igneous  Origin  of  Stony 

Substances.  1 793 

8.  A  Prize  Essay  on  the  Question  proposed  by  the  Royal 

Irish  Academy,  **  What  are  the  Manures  most 
advantageously  applicable  to  the  various  Sorts  of 
Soils,  and  what  are  the  Causes  of  the  beneficial 
Effect  in  each  particular  Instance?"  1794 

9.  Meteorological  Observations  made  in  Ireland.  1794 

10.  Experiments  on  a  new  Earth  found  near  Stronthian, 

in  Scotland.     (Mr.  Kirwan  may  be  considered  one 

of  the  discoverers  of  this  earth.)  1794 

1 1 .  On  the  Composition  and  Proportion  of  Carbon  in  Bi- 

tuminous and  Mineral  Coal.  179o 

12.  Essay  on  the  Substances  used  in  Bleaching.  1795 

13.  Synoptical  View  of  the  State  of  the  Weather  in  Dublin. 

1796 

14.  Thoughts  on  Magnetism.  1796 

15.  On  the  Primitive  State  of  the  Globe,  and  its  subse- 

(juent  Catastrophe.  1796 

16.  Synoptical  View  of  the  State  of  the  Weather.  1796 

1 7.  Synoptical  View  of  the  State  of  the  Weather.  1796 


^^^^^^^^^                   w        ^^^^^^B 

Additional  Observation   on  the  Proportion  of  Real                ^^^^B 

Acid   in  the  three  ancient  known  Mineral  Acids*                       ^^M 

and  on  the  Ingredients  in  various  Neutral  Salts^                      ^^M 

and  other  Compounds.                                                1797           ^^H 

w 

Essay  on  Human  Liberty.                                               1798           ^^H 

I         20. 

Synoptical  View,  Uc*     (In  the  Contents,  but  not  in                      ^^M 

theVolunie.)                                                                                    ^^H 

■ 

Synoptical  View,  &c.                                                         1709           ^^H 

■ 

Observations  on  the  Proofs  of  Huttonian  Theory  of                     ^^M 

the  Earth.                                                                      1799           ^H 

I 

An  Illustration    and    Confirmation   of  some  Facts                     ^^M 

mentioned  in  an  Essay  on  the  Primitive  State  of                     ^^M 

the  Globe.                                                                        IBOO            ^M 

^^24. 

An  Essay  on  the  Declivity  of  Mountains.                       1800            ^^M 

1        25. 

On  Chemical  and  Mineralogical  Nomenclature.             1800           ^^M 

H        26* 

Remarks  on  some  Sceptical  Positions  in  >[t.  Hume's                       ^H 

Inquiry   concerning   the  Human  Understanding,                      ^^M 

and  his  Treatise  on  Human  Nature.                           1800           ^^| 

H 

Synoptical  Table  of  the  Weatlier  in  Dublin^                   1 800           ^H 

V        28.  On  ihe  Variations  of  Ihe  Atmosphere.                             1801            ^^ 

I         29. 

Synoptical  View  of  the  Weather  in  Dublin.                     1 801            ^H 

■         30. 

Synoptical  View,  &c.                                                         1802           ^H 

■ 

Synoptical  View,  kc                                                       1803           ^H 

■        32. 

On  Space  and  Duration  ;   of  Duration,  Time,  and                      ^^^ 

Eternity.                                                                           1805            ^H 

■      3a 

Svnopticat  Table.                                                              1805           ^H 

■        34. 

On  the  Primaeval  language  of  Mankind.                       1805           ^^M 

I        35. 

Description  of  a  new  Aiiemometen                                  1808           ^^| 

■         36. 

Synoptical  View,  continued  to  1808.                               1808           ^^M 

m 

An  Etfsay  on  IL'ippiness.                                                     1809           ^^M 

^L^39. 

On  the  Origin  of  Polytheism,  Idolatry,  and  Grecian                      ^^M 

Mythology.                                                                  1808           ^H 

se  of  the  foregoing  essays  were  afterwards  much  enlarged^           ^^M 

^  And  published  in  independent  volumei.     Beatidet  thene^  he  pub-           ^^| 

Jished  i 

1  System  of  Mineralogy,  which  parsed  through  two  editions,            ^^M 

Bod  w{i4  translated  into  the  French,  Geraian,  and   Ruuian  lait<            ^^ 

gwgti 

His  work  on  Logic  8p()eared  in  two  volumes  octavo ;  it           ^H 
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was  intended  for  the  use  of  students  of  the  law,  and  waa  dedi- 
cated to  the  Chief  Justice  of  the  Common  Plea<.  HU  £s«ay  on 
the  Temperature  of  different  Latitudes  wu  much  noticed  on  the 
Continent.  Uis  work  on  phlogiston,  as  already  mentioned,  waa 
translated  into  Freuch,  and  commented  on  hj  dve  of  the  most  ce- 
lebrated French  chemists ;  it  waa  twice  translated  into  German  hj 
different  persons,  viz,,  Gibelin  and  Lorenzo  Crell.  He  also  pub- 
lished geological  essays ;  an  Essay  on  the  Analysis  of  Minenl 
Waters ;  a  volume  of  metaphysical  essays ;  a  few  copies  of  ft 
treatise  on  the  interpretation  of  the  Apocaljrpse.  He  wrote,  but 
did  not  publish,  a  treatise  on  Music»  in  which  he  was  profoundly 
versed,  although  not  a  performer  on  any  instrument  He  had  also 
a  treatise  partly  written,  entitled  Commentaries  on  Locke's  Essay 
on  the  Human  Understanding,  but  did  not  live  to  finish  it,  Se^enl 
other  manuscripts  on  various  subjects  were  found  after  his  dealb; 
amongst  which  were  a  tract  on  the  Atonement,  a  subject  which  ta 
his  early  days  had  deeply  interested  him  ;  some  papers  on  tbo 
L^nitiirian  Controversy;  and  an  Essay  on  the  Duties  of  Jurors. 

His  works  may  be  comprised  under  the  heads  of  Divinity,  Me- 
taphysics, Logic,  Law,  Philology,  Music,  Mechanical  Philoaopbj, 
Chemistry,  Mineralogy,  Mining,  Geology,  Meteorology.  He  who 
was  well  acquainted  with  these  twelve  very  different  subjects,  and 
who  could  write  excellent  treatises  on  particular  branches  of  them, 
may  well  be  considered  deserving  of  the  honours  which  were  be- 
stowed on  him. 

From  this  enumeration  of  Mr.  Kirwan's  works,  and  the  vftriety 
of  their  subjects,  some  idea  may  be  formed  of  the  extent  of  hii 
knowli'dge,  and  the  diversitied  power  of  his  mind.  Bat  hl«  ac- 
quirements were  far  more  extensive  than  his  actual  writings  would 
indicate.  Those  who  enjoyed  the  pleasure  of  his  society,  and  Choi 
are  several  of  them  still  living,  can  bear  testimony  that  scsffcely 
any  subject  of  conversation  could  be  introduced  which  h«  was  inca- 
pable not  only  of  sustaining,  but  of  illustrating  with  aooae  factor 
opinion  that  was  new  to  his  hearers.  And  while  he  coromunii 
information,  it  was  done  so  artfully  and  delicately,  that  h^  •] 
rather  to  remind  the  hearer  of  what  he  already  knew,  thna  to 
struct  him  in  what  he  should  be  expected  to  have  known* 
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^  Coloaei  Hugh  HU1«  hu  son-io-kw,  tajt  that  his  powers  of  coo* 

Yersation  were  rcmArked  u  most  extraordinary,  hetng  equally  rich 
on  all  subjects,  and  mt^resting  alike  to  old  and  joung,  male  or 
female.  He  had  the  talent  of  adapting  his  conversation  to  his 
audience.  **  I  hare  known,"  adds  Colonel  Hill,  *'  children  to  leava 
their  toys  and  their  juvenile  gambols  to  listen  with  delight  to  hit 
numerous  stories  and  sketches  from  history;  for  he  was  not  only 
conversant  with  the  history  of  all  civilized  oations^  but  even  of  the 
most  savage  and  least  known  :  his  mind  and  his  memory  were  so 
replete  with  varied  knowledge,  that  be  had  only  to  make  choice  of 
what  he  deemed  at  the  time  best  suited  to  the  taste  of  his  hearers, 
and  in  the  selection  he  never  failed." 
H  Yet  with  such  qualifications  he  was  not  a  monopolist  of  con* 

'    versation  ;  he  acted  on  the  apothegm  of  Democritus,  that  he  who 
is  too  much  a  talker  defrauds  his  hearers :  be  could  be  a  patient 
H     listener,  and  on  subjects  that  he  understood  much  better  than  the 
^     Bpcaker.     While  he  was  resident  in  London,  he  occasionally  met 
I         Dr.  Samuel  Johnson  in  company.      On  one  occasion  the  Doctor 
H    was  pronouncing,  in  his  pompous  manner,  a  dissertation  on  the  in- 
^    vention  and  manufacture  of  gunpowder ;  he  concluded  by  observing 
to  ^Ir.  Kirwaii  (then  unknown  to  him).  "  Perhaps  you  know  some- 
thing about  it;"  to  which  Mr.  Kir  wan  replied,  "  Yes,  I  have  both 
made  it  and  written  upon  it.*'     The  Doctor  seemed  not  a  little 
abaafaed  when  he  found  that  he  had  ventured  too  far,  and  that  his 
modest  hearer  was  much  better  acquainted  with  the  subject  than 
himself. 

It  happened  on  another  occasion,  when  the  trade-winds  were  the 
atibject  of  conversation,  that  Dr.  Johnson  gave  his  opinion  in  hta 
usual  maDoer,  ex  catkedrd.  Mr.  Kirwan  ventured  to  differ  with 
llfffi,  to  the  amazement  of  the  company,  and  brought  forward  such 
«D  trreiistible  torrent  of  arguments,  that  the  learned  Doctor  never 
after  entered  into  a  discusaiion  with  Mr.  Kirwan,  although  he  was 
little  in  the  habit  of  succumbing  to  the  opinion  of  others  ;  for  it 
was  said  of  him,  that  **  if  his  pistol  missed,  he  knocked  his  oppo- 
■  ttCDt  down  with  the  but-end/' 
H  Although  modest  and  unobtrusive,  Mr.  Kirwan  was  not  without 
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nations  of  Europe*  although  in  a  le««  degree  by  bi§  own  country- 
men. He  was  annoyed  at  iinding  that  his  &ystem  of  mineralo^ 
was  rarely  referred  to  by  Irish  authors,  while  they  referred  to 
foreign  systems  in  which  his  arrangements  had  been  adopted, 
although  overlooked  at  home.  This  cause  of  complaint  he  felt 
particularly  in  the  instance  of  the  book  which  represented  the  ar- 
rangement of  tlie  University  collection  of  minerals,  Mr.  Hardimao 
remarks:  "It  has  been  pointedly  observed,  as  a  reflection  on  Ireland, 
that  the  abilities  of  Mr.  Xirwan  were  more  appreciated,  and  that 
his  reputation  was  greater,  in  every  country  of  Europe  than  in  liii 
own/'  If  so,  the  circumsUince  only  proves  the  degeneracy  of  Irish 
science  at  the  time.  To  be  less  appreciated  at  home  than  elsewhere 
is,  however,  not  uncommon ;  and  to  prove  that  it  is  not  unnatural, 
we  have  an  authority  that  is  not  to  be  disputed.  When  acquire- 
ments are  of  such  a  nature  as  to  be  but  little  understood  in  any 
particular  country,  and  are  much  more  cultivated  elsewhere,  itH 
to  be  expected  that  they  will  be  valued  only  in  proportion  as  tbay 
are  comprehended.  And  further*  the  person  with  whom  w«  tre 
in  constant  habits  of  association  and  familiar  intercourse  generaUj 
makes  less  impression,  and  calls  forth  less  admiration,  tbati  tbft 
same  person  would  have  done  if  viewed  through  the  mysteri 
media  of  time  and  distance. 

Mr.  Kirwan  was  ardently  attached  to  music,  although  he 
not  perform  on  any  instrument,  and  it  is  said  that  his  uupublishied, 
and  now  lost,  treatise  on  harmony,  evinced  profound  knowledge 
in  its  author.  So  devoted  was  he  to  Italian  music,  that  his 
daughters,  who  were  accomplished  practical  musicians,  were  obliged 
to  avail  themselves  of  his  absence  from  home  when  they  chose  to 
indulge  in  Irish  or  Scottish  melodies.  Notwith^t^uding  this  prtfe- 
rence,  he  assisted  Mr<  Edward  Bunting  in  collecting  the  tiAtioiMl 
music  of  Ireland ;  and,  in  the  preface  to  the  work  entitled  **  AncMBt 
Music  of  Ireland,^^  Mr.  Bunting  declares  that  **  his  principal  acqui* 
sitions  were  made  in  the  province  of  Connaught,  whither  he  wit 
invited  by  the  celebrated  Richard  Kirwan  the  Philosophrr,  wht 
was  of  such  influence  in  that  part  of  the  country,  as  procurvd  tlit 
Editor  a  ready  opportunity  of  obtaining  the  tunes  both  from  high 
and  low." 
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H  i  have  been  fortunate  enough  to  obtain,  through  the  politeness 
^f  of  Dr.  Jacobf  a  folio  volume  of  mauu$cript  music  collected  b^  Mr. 
Kiiwani  and  entitled  "  Pathetic  Mu«ic»  or  the  Language  of  the 
PoMions,  Rs  expressed  by  Pergoleae,  Galuppi,  Haisse,  Cocchi,  Pe- 
rea,  Pescettit  Piccini»  Jomelli,  Ciampi,  Vinci,  Bach,  Vento^  Gugli- 
elmi,  Ame,  Handel,  and  others."  The  conception  ts  original,  like 
every  other  work  of  its  author.  He  has  classified  the  melodies  of 
the  most  celebrated  Italian  and  a  few  English  composersi  according 
to  the  passions  which  the  music  and  words  are  intended  to  express; 
as  grief,  pity,  dismay,  anxiety,  remorse,  reproach,  disdain,  and  va- 

■  rious  others.  The  extent  of  luiowledge  of  Italian  music  displayed  in 
tliis  hook  is  quite  remarkable,  especially  as  it  was  collected  at  a  pe* 
riod  when  Italian  music  was  little  known  in  the  British  isles. 
H  Lady  Morgan,  describing  her  first  interview  With  Mr.  Kirwan, 
I  when  the  conversation  turned  on  music^  informs  us  that  she 
chanced  to  say  something  in  praise  of  that  of  Ireland.  **  Mr.  Kir- 
wan," she  says,  *'  called  my  taste  barbarous,  and  became  quite  vehe- 
ment in  his  expression  of  abhorrence  of  Irish  music.  *  Madam,'  be 
said,  *  I  left  Ireland  at  your  age,  and,  full,  as  you  are  now,  of  all 
the  vulgar  errors  of  enthusiastic  patriotism,  I  thought  tliere  was  no 

I  poetry  like  Irish  poetry,  no  music  like  Irish  musie^  When  I  re- 
lumed I  could  not  endure  either/  "  He  then  informed  her>  that 
at  Christmas  and  other  festivals  he  used  to  throw  open  the  servants* 
ball  at  Crcgg  Castle  to  all  comers,  hcggars,  bards,  and  story- tGlleTS» 
after  the  old  Connaught  fashion  j  and  at  night  he  took  bin  place 
amongst  them,  and  made  each  guest  tell  o  story,  recite  a  poem, 
or  sing  a  song  in  Irish.  *'  Madam/'  he  exclaimed,  **  it  was  too  much 
»for  me;  it  almost  threw  me  into  convul&ions."  Lady  Morgan  then 
aung  for  him  the  song  of"  Ned  of  the  Hills,"  composed  in  the  time 
of  Henry  VIII.,  and  accompanied  herself  on  her  harp.  Before sht 
had  hnifhf^l  the  first  stanzn,  the  tears  gui^hed  from  his  eyes,,  and 
seizing  her  hand,  he  said  with  vehemence ;  "  Madam,  I  won't  hear 
Hjuu — 'tis  terrible-^itgoes  to  the  very  soul? — it  wrings  every  nerve  in 
HUie  body  !"  '*  Then,  Sir,"  replied  Lady  Morgan,  *'  I  ask  no  more;  the 
effect  which  Irish  music  produces  on  you  is  the  best  proof  of  its 
excellence/'  *'  You  may  as  well  say,"  retorted  Mr.  Kirwan,  ♦•  that  the 
iiowl  of  a  dying  dog,  which  would  produce  the  same  effiect,  is  thr 
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proof  of  its  excellence.    My  dear  child^  give  up  your  Irish  harp,  i 
your  Irish  howl, and  study  Italian  miisic;  yon  are  worthy  of  kilOWtDf^ 
it ;  you  have  a  true  musical  organizntioni  but  it  is  all  perverted.' 

Mr*  Kirwan  was  of  a  kindly  and  feeling  character ;  many  stonetj 
are  told  of  his  affection  for  bis  mother,  his  grief  for  a  tempofflfy 
separation  from  her  in  his  boyish  days  ;  and  even  the  illness  in* 
duced  by  his  grief.  In  his  mature  age,  it  is  said  that  when  bewiB 
informed  of  the  death  of  his  friend  Saussure,  he  absolutely  tfasd 
tears,  although  his  friendship  was  only  founded  on  correspondcoce 
and  similarity  of  pursuits.  His  hamane  disposition  caused  htm  to 
form  strong  attachraents  to  animals ;  he  was  fond  of  making  pets,  sod 
these  were  sometimes  of  an  unusual  kind.  When  he  was  living  in  the 
county  of  Galway,  some  of  his  people  captured  a  wild,  fierce,  yotiog 
eagle,  and  presented  it  to  him*  He  hit  upon  the  following  mode 
of  taming  it:  he  starved  it  for  one  or  two  days,  and  during  the 
whole  time  caused  a  boy  to  tease  it  in  its  cage,  in  order  to 
its  sleeping.  He  then  made  his  appearance,  and,  having 
and  scolded  the  boy ♦  he  drove  him  away,  as  if  in  anger ;  he  next  pi*- 
sented  a  plate  of  meat  to  the  eagle;  and  by  repetition  of  this  prxh 
cess  a  few  tiniea,  the  affections  of  the  bird  were  won,  and  hebecOM 
devotedly  attached  to  his  master.  When  Mr  Kirwan  walked  or 
even  rode  about  his  grounds,  the  eagle  was  his  companion*  MBf^ 
times  perched  on  his  shoulder,  sometimes  soaring  in  the  aky,  and 
wheeling  in  many  a  circumvolution  until  he  again  descended  to  hk 
master's  shoulder.  But  the  jjoor  bird  was  doomed  to  be  the  *iib- 
ject  of  a  woeful  tragedy.  A  visitor,  who  knew  nothing  of  Mr.  Kir- 
wen's  favourite,  happened  to  be  out  shooting,  and  on  his  wmy  bmnf 
saw  the  eagle  descending  from  the  sky  to  meet  his  master*  wbowif 
at  a  little  distance,  taking  his  accustomed  walk.  The  8portcoiii 
levelled,  fired,  and  down  fell  the  royal  bird,  dead,  almo«t  at  lui 
master's  feet.  Mr  Kirwan's  grief  is  not  to  be  descril>ed  ;  he  h^ 
mourned  his  poor  favourite. 

At  another  time  he  had  cultivated  a  friendship  oi'  h  (][il<nc' 
kind;  his  pets  were  two  Irish  wolf-dogs,  two  mastiffs,  and  twxi 
greyhounds,  all  of  uncommon  size.  They  all  accompanied  hitn  whre 
be  went  abroad^  and  on  one  occasion,  prhaps,  saved  his  hlti 
One  day  he  went  on  horseback  to  vijiit  a  friend,  attvaded  by  Im 
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wnole  canine  suite:  the  friend  lived  at  a  dislanre  of  thirty  miles. 
Oq  arriving,  he  found  the  family  in  the  utmost  confusion,  the 
house  and  most  of  the  offices  having  heen  burned  to  the  ground  the 
day  before.  Necessity  compelled  him  to  deposit  himself  and  suite 
in  a  small  room^  with  an  earthen  floor  well  covered  with  straw,  and 
a  door  opening  into  the  court-yard.  The  door  having  neither  lock 
nor  latch,  he  secured  it  by  placing  against  it  a  table  and  chair. 
Mr  Kirwan  and  the  six  dogs  were  soon  asleep;  but  during  the 
night  be  was  awoken  by  a  violent  pushing  against  the  door,  and 
ihe  downfal  of  the  whole  barricade.  An  uproar  immediately  en- 
sued ;  a  dreadful  conflict  was  commenced  ;  liowlt,  growls,  barking, 
and  grunting  made  a  horrible  commixture  of  discordant  sounds, 
which  gradually  died  away,  and  all  was  tranquillity.  In  the 
morning  a  curious  scene  presented  itself:  his  bed  was  soaked  wilh 
blood  ;  his  face  was  stifl*  with  dried  gore ;  and  on  the  floor  lay 
dead — six  large  hogs.  The  solution  of  the  mystery  was  this*  Mr. 
Kirwan's  dormitory  was  also  that  of  the  hogs,  who  had  been  un- 
justly deprived  of  it;  they,  determined  to  recover  their  rights,  burst 
in  the  door ;  the  dogs  defended  their  master,  killed  the  hogs,  and, 
exulting  in  their  victory,  saluted  him  with  caresses,  which  smeared 
him  with  the  blood  of  the  vanquished  foe,  and  left  him  to  appear 
before  the  family  in  a  singular  plight. 

The  foregoing  anecdote  has  been  narrated  by  Lady  Morgan  in 
her  **  Book  of  the  Boudoir,"  but  differently.  I  have  reason  to  be- 
lieve that  my  version  is  correct. 

The  humane  feelings  and  exceeding  sensibility  of  Mr,  Kirwsn's 
mind  would  have  suflered  severely  on  account  of  the  cnielty  so 
often  inflicted  by  miinkind  on  the  lower  animals,  but  for  a  pecu* 
liar  opinion  in  which  he  indulged,  and  which  occasionally  aflTorded 
him  great  comfort,  or  at  least  saved  him  from  much  pain.  This 
opinion  was  elicited  from  him  in  a  conversation  with  Lady  Morgan 
on  the  occasion  of  the  death  of  a  horse  turned  out  to  die  on  n  piece 
of  waste  ground,  under  atrocious  circumstances.  He  »ftid,  ••  *  That 
the  idea  of  suflTerings  imposed  without  a  cause  on  the  part  of  the 
suiFerer,  and  which  were  to  have  no  retribution,  no  recompense, 
was  too  painful  an  idea  to  indulge  in,  and  too  derogatory  to  the 
wiadom  and  goodneas  of  the  Strpreme  Being  to  be  credible ;  that 
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he  had,  therefore,  long  been  convioced,  that  those  signs 
fering  maoifeated  by  brute  auimals  were  but  means  to  cherish  and 
promote  the  sympatbiea  of  man,  and  to  check  his  natural  tendencj 
to  tyrannize  and  misuse  power,  whenever  it  was  granted  to  him. 
In  a  word,  that  he  was  a  sincere  disciple  and  a  zealous  advocate  for 
the  doctrine  of  Gomez  Pereira  (wbioh  was  popularized  by  Dm- 
cartes),  who  conceived  that  all  appearances  of  sensibility  manifctted 
by  animals  are  fallacious,  and  that  the  brute  speciea  are  mere  ma- 
chines divested  of  all  feeling.'  There  is  something  so  amiable  in  this 
horror  of  injustice,  that  it  is  impossible  not  to  pardon  the  incott* 
sequence  of  the  reasoning," 

It  often  happens  that  persons  of  extraordinary  genius  dlfl^M 
much  from  the  generality  of  mankind,  in  their  habits,  as  tbey 
exceed  them  in  their  intellectual  powers.  A  difference  in  their 
mode  of  thinking  naturally  produces  a  difference  in  their  mode  04* 
acting;  hence  the  eccentricities  which  so  often  furnish  subjects 
of  amusement  to  those  whose  mind  is  of  normal  constitution.  Mr. 
Kirwan  was  far  from  being  exempt  from  peculiarities,  and  them 
were  sometimes  sufficiently  ludicrous.  An  anecdote  is  known  of  hm 
in  his  family,  whicb,  as  it  at  once  illustrates  several  of  bis  ecom* 
trinities,  is  worth  relating. 

On  a  certain  occasion,  the  city  coal-yard  in  Dublin  was  on  fire; 
it  burned  for  three  days,  in  spite  of  every  effort  to  extinguish  it,  and 
threatened  the  adjoining  houses.  As  a  last  effort,  the  Lord  Mayor, 
accompanied  by  some  gentlemen  of  note,  waited  on  ^Ir.  Kirwaa, 
whose  scientific  knowledge  tbey  hoped  might  suggest  m.  ifawdy. 
It  was  on  a  summer's  day,  the  period  at  which  he  was  sImriI 
to  take  his  dinner;  and,  to  secure  himself  against  th«  intrtisioa  sC 
visitors,  the  chain  was  on  the  halUdoor.  The  Lord  Mayor  btviof 
knocked  at  the  door,  Mr.  Kirwan's  servant  lad,  Bernard  PofNi. 
opened  the  door,  but  anticipated  the  usual  inquiry,  by  saying  ins 
determined  tone,  that  his  master  could  not  then  see  any  oocl 
"  Tell  him,"  replied  the  civic  authority/'  that  the  Lord  Mayor  rt»  M 
quests  to  speak  with  him  on  a  matter  of  great  importance,'*  **  If  ■ 
the  Lord  Lieutenant,  or  the  King  himself,  required  Co  an  bim,  I 
dare  not  admit  either,*'  vociferated  Pope :  **  it  would  he  as  Drach  si 
my  place  is  worth,"     '*  But,'*  said  the  Lord  Mayor,  "ih©  cttjr  coal* 
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jftrd  is  on  fire."  '*  If  a!l  Dtibliti  was  oe  fire,"  said  the  imi>ertur- 
tnble  Pope,  *'  I  could  aot  admit  you,  tor  my  mnster  is  at  dinner*" 

♦•  Then,*'  said  the  Lord  Mayor,  "  at  least  let  us  remain  in  some 
other  room  until  your  master  has  dined,  for  our  visit  is  one  of 
urgency."  To  this  Pope  hesitatingly  acceded,  and  the  gentlemen 
were  shown  to  the  front  drawing-room,  Mr.  Kirwan's  usual  sitting- 
room,  while  the  philosopher  was  finishing  his  dinner  in  the  ad- 
joiiiing  one.  The  Lord  Mayor,  in  his  impatience^  had  Btrided  up 
stairs  before  the  servant,  and  had  just  laid  his  hiind  on  the  handle 
of  the  door,  when  he  was  suddenlj  arrested  by  the  shrill  voice  of 
Pope  crying,  **  Oh!  Sir,  they  will  get  in,  they  will  get  in/*  '*  What 
will  gel  in  ?"  said  the  Lord  Mayor,  looking  round  in  astonishment. 
**  Oh!  the  flies,  Sir,  the  flies!''  ejaculated  Pope,  who  opened  the 
rt)ora*door  with  the  greatest  precaution,  and  barely  as  much  as  suf- 
ficed to  permit  the  bodies  of  the  visitors  to  be  squeezed  through; 
while,  with  the  other  hand,  he  rapidly  waved  a  handkerchief  to 
ktfep  off  any  of  the  troublesome  winged  intruders.  Mr,  Kirwan, 
like  Domitian,  had  a  great  abhorrence  of  flies  ;  he  allo'^^ed  his  ser- 
vants a  small  premium  per  dozen  for  killing  them,  and  the  presence 
of  one  of  them  was  a  serious  misdemeanour. 

After  a  short  time  Mr.  Kirwan  appeared  ;  the  Lord  Mayor  de- 
livered his  errand,  and  the  Philosopher  pronounced  the  remedy  in 
four  monosyUables: — **  Throw  sand  on  it."  This  was  done,  and 
;lb«  fire  which  threatened  the  city  for  three  days  was  quickly  ex- 

ngoiihed. 

Mr  Kirwan's  precaution  of  chaining  the  ball-door  while  hewoa 
at  dinner,  and  refusing  to  see  any  |jerson,  arose  from  a  very  great  dif- 
ficulty in  BwaUowing,  owing  to  debility  in  the  muscles  of  the  throat, 
which  caused  him  to  make  such  contortions  while  eating  at  would  be 
/'  ilile  to  the  beholders.     The  same  afftction  obliged  him  to 

;rom  all  kinds  of  meat  except  ham,  the  saltness  of  which, 
although  it  were  ever  so  tough,  enaldcd  him  to  get  it  down.  Hi* 
dinner  was  a  bowl  of  milk  and  a  ham,  with  which  he  commenced 
CMI  Sunday,  dined  on  it  every  day  after,  it  i>eiug  reheated  each 
tt]i«e«  until  Saturday,  and  on  tlie  next  day  a  new  one  was  brought  on 
the  table.  He  very  seldom  indulged  in  a  glass  of  wine;  and  when 
he  d(d,  it  was  some  kind  of  Spanish  white  wine  with  n  small  bit  of 
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sweet  cake*  HU  reason  for  atlowing  himself  this  indulgence  So 
seldom  waa,  that  the  wine  had  the  effect  of  raising  his  pulse  to  150, 
its  natural  standard  being  70. 

On  account  of  this  difficulty  of  swallowing,  Mr.  Kirwan,  even 
when  be  dined  out  of  his  own  house,  never  ate  in  the  presence  of 
any  one.  Lord  Clonciirry  informs  me,  that  his  practice  at  Ly- 
ons, when  visiting  there,  was  to  retire  to  a  particular  room  in  the 
house,  and  there  he  had  his  dinner  served  ;  on  which  occasion  he 
dispensed  with  the  ham,  and  contrived  to  get  down  minces:  asaooo 
as  the  family  had  dined  he  immediately  joined  them.  I  hare 
learned  from  other  sources,  that  he  either  dined  in  this  manner 
with  his  friends,  or  avoided  arriving  until  immediately  after  the  re- 
moval of  the  first  course,  he  having  previously  had  his  dinner  at 
home.  Mr.  Kirwan  w^as  very  intimate  with  Lord  Cloncurry,  and  used 
to  spend  much  time  at  his  house  along  with  Mr,  Chenevix,  who  re- 
sided in  the  neighbourhood.  The  two  chemists  were  of  very  oppo- 
site politics,  Mr.  Kirwan  leaning  to  Lord  Cloncurry's  opimoos,  yet 
the  three  friends  lived  in  perfect  harmony. 

A  curious  feature  in  Mr.  Klrwan^s  character  was  the  gravity  of 
countenance  which  he  maintained  on  occasions  that  drew  forth 
laughter  from  every  other  person,  although  he  would  laugh  conli- 
nionsly  and  in  paroxysms  at  things  that  little  affected  any  one  eli*. 
The  following  anecdote  illustrates  the  former  peculiarity.  One 
evening  he  was  at  tea,  with  his  daughters,  when  his  phyaiciaQ»  Um 
late  Dr.  Egan,  came  in  and  sat  down.  The  Doctor  having  riffO 
from  his  seat  to  leave  his  cup  on  the  table,  in  returning  wtthoat 
looking  behind,  missed  his  chair,  and  fell  flat  down  on  his  tmcfc* 
with  his  heels  up,  Mr.  Kirwan.  who  was  in  the  middle  of  ■  long 
speech,  did  not  perceive  the  cause,  but,  hearing  a  noise,  titfncd 
round,  and  seeing  the  Doctor  with  his  heels  in  tlje  air,  inqutfvl 
gravely,  **  Doctor  Egon,  what  are  you  doing  there  f  This  qtiM* 
tion,  asked  in  so  solemn  and  calm  a  manner,  perfectly  coninilMd 
his  daughters,  already  biting  their  lips  to  suppress  their  mirth. 
Mr.  Kirwan,  instead  of  being  moved  by  any  contagious  inDiMmoe^ 
became  extremely  angry,  threatened  to  send  them  both  out  of  the 
room,  and  solemnly  assured  them  that  m  their  dying  momenta  they 
would  repent  of  this.     Politeness  might  forbid  the  vxp\ 
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mirth,  but  eccentricity  alone  could  control  ritibility  on  such  pro- 
vocation, and  excite  teelings  of  such  asperity. 

Colonel  Hill,  Mr.  Kirwan's  soQ-in-law,  now  more  than  eighty 
years  of  age,  hag  thus  described  to  me  the  occupation  of  Mr*  Kir- 
wan'sday.  He  rose  at  four  oVlock  in  summer,  and  half  an  hour 
later  in  winter,  and  descended  to  his  study,  which  consisted  of  two 
roomSf  each  having  a  fire  at  all  seasons.  These  rooms  were  fur- 
nished with  presses  all  round;  they  were  tilled  with  books,  and 
whea  they  would  hold  no  more,  the  tables  became  gradually 
covered,  and  at  length  the  floor.  Here  he  remained  until  nine 
o*clock,  when  tea  and  toast  were  brought  to  him.  He  then  com- 
pleted his  toilet ;  walked  out  for  exercise  or  business,  but  always 
followed  by  his  carriage;  returned  at  two;  resumed  his  studies 
until  five;  dined  in  his  study;  descended  to  the  drawiug-room, 
where  he  met  his  daughters  and  visitors,  this  being  the  hour  for 
their  admission.  Such  was  the  uniform  tenor  of  his  private  life 
while  he  resided  in  Cavendish-row ;  and  he  would  not  allow  any 
infringement  on  his  habits. 

But  he  had  public  evenings :  each  Wednesday  at  six  o'clock 
was  the  time  appointed  fnr  the  adaiisision  of  hrs  friends,  and  then 
they  were  politely  and  hospital bly  received.  At  seven  the  knocker 
was  removed  from  the  halUdoor,  and  this  was  the  signal  to  persons 
arriving  at  that  hour  that  he  was  not  to  be  seen;  for  he  felt  disin* 
clined  to  disturb  his  guests  with  introductions  or  the  noise  of  the 
knocker.  Those  already  admitted  were  enterUined  with  lea  and 
and  other  refreshments,  but  above  nil  with  conversation 
enriched  by  extensive  knowledge,  travel,  an (i>  intercourse  with  the 
most  remarkable  men  of  the  age.  During  tliis  interval  Mr.  Kirwan 
sut  or  reclined  on  a  sofa,  rolled  in  a  cUmk,  and  another  thrown  over 
hia  lower  limbs,  his  hat  on,  a  long  screen  behind  hinit  and  a 
.UiZiDg  Are  before  him,  no  matter  whether  winter  or  the  dog-dayi. 
He  always  solicited  permission  from  bis  company  to  wear  his  hat^ 
snd  was  alluwei]  the  privilege  of  wearing  it  evc*n  in  Courts  of 
justice ;  nay,  be  wore  it  at  the  levees  of  the  Lords  Li^^utenaot, 
which  he  constantly  attended  in  the  capacity  of  a  state  officer,  being 
Inspcclor-Ot'ucral  of  llis  MAje«>t\'s  Mines  in  Irrland. 

After  entertaining  bis  company  until  nine  o'clock  in  summer,  or 
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Imlf-past  eight  in  winter,  be  commenced  a  certain  routine  of  ope* 
rations.  He  took  out  his  watch  and  wound  it;  it  was  now  the 
duty  of  those  who  were  familiar  with  his  habita,  to  remind  him  that 
his  hour  was  come,  or,  if  they  were  all  strangers,  he  announced  it 
himself,  but  requested  the  company  not  to  move  until  he cuuld escort 
them.  His  next  process  was  slowly  to  remove  the  buckles  of  his 
shoes  and  knees,  the  conversation  still  continuing.  After  this,  the 
company  was  marched  off,  under  his  escort,  to  the  head  of  the 
staircase,  and  then  they  dispersed  to  their  respective  quarters, 
while  he  retired  to  bed,  from  which  he  rose  next  morning*  at  four 
o'clock  in  Bummer»  and  somewhat  later  in  winter,  to  resume  his 
accustomed  studies, 

But  his  slumbers  were  to  be  occasionally  interrupted.  Uis  ser- 
vant, Pope,  already  mentioned, always  slept  in  his  room;  hia  holi- 
ness was  to  administer  to  his  master,  once  or  twice  during  the 
aight.  a  little  tea,  out  of  a  teapot,  by  introducing  the  spout  into  his 
mouth.  But  Pope,  overpowered  by  sleep,  would  occasionally  mtke 
woeful  mistakes;  aud  it  was  nothing  uncommon  to  hear  his  m&ilBr 
in  the  middle  of  the  night  exclaim,  "  You  booby,  you  are  pottrii^ 
the  tea  into  my  eye!" 

Mr.  Kirwan  was  so  affable  and  conversable,  aod  adapted  bit 
conversation  so  judiciously  to  his  compftny,  that  fata  society  wis 
much  sought  after  by  Indies  ;  and  he,  in  his  turn,  was  much  pleased 
with  their's,  especially  if  they  had  literary  pretensions.  In  their  cooi* 
puny  he  was  lively  and  playful,  and  divested  himself  entirely  of  ibt 
character  of  the  philosopher.  He  was  indeed  always  of  acheefftll 
disposition.  If  to  literary  acquirements  a  lady  superadded  peraooal 
attractions,  she  was  sure  to  interest  Mr.  Kirwan  the  more,  Ibr  ill* 
difft^rence  to  beauty  was  no  part  of  his  philosophy.  Sboftlj  aJW 
Lady  Morgan's  appearance  as  a  literary  character,  she  recriTed  a 
flattering  token  of  Mr.  Kirvvnn's  approbation,  which  8h«  Ihua  ^ 
scribes  in  her  usual  volatile  and  lively  manner :  **  A  plaicL,  dacl^ 
old-fashioned  cliariot  drove  to  the  door,  and  up  came  a  cftrd  tkm 
inscriWd  ; — *  Mr.  Kirwan,  to  pay  his  resfjects  to  the  f-fttr  autbofm 
of  the  Wild  Irish  Girl.*  My  stars  !*'  she  exclaims,  '*  what  a  foat! 
TIjc  great  Kichard  Kirwan,  the  philosopher,  ihr  chemist,  tbecomely, 
the  elegant,  the  celebrated  !    1  flew  fi  rat  to  the  harp  m  gr I  up  an  itti- 
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tude,  and  then  back  to  the  table  to  seize  mj  pen,  SBd  when  the 
door  opened  I  wa«  placed  in  s  thoughtful  position,  with  the  con- 
templative  look  of  a  doctor  of  the  Sorbonne^  or  of  Ljdia  Languish; 
but  the  apparition,  which  for  a  moment  halted  at  the  threshold, 
and  then  moved  on  in  solemn  gait^  actually  made  me  start,  A  tall, 
gaunt  figure,  wrapped  from  neck  to  heel  in  a  dark  roquelaure^  with 
a  large-leafed  hat  flapped  low  over  the  face»  presented  the  very 
picture  of  Guy  Fawket,  with  nothing  wanted  but  his  dark  lantern : 
the  veBerable,  but  very  singular-looking  philosopher  stood  con- 
feated.  The  conversation  soon  became  animated,  and  to  me  highly 
interetting,^ 

After  detailing  the  conversation,  Lady  Morgan  describes  Mr, 
Kirwan's  invitation  to  take  tea  with  him,  and  gives  his  words  as 
follows :  **  You  must  take  tea  with  me  on  Thursday  next,  it  is  my 
shaving  day ;  I  only  pay  visits,  or  receive  ladies,  twice  a  week,  on 
my  shaving  days.  I  have  a  good  pianoforte,  and  a  Ene  collection 
of  Italian  music;  you  shall  try  both.  My  tea-table  hour  is  half- 
pait  five/'  She  accordingly  waited  on  him  at  the  hour  appointed 
iind  thus  describes  her  visit :  **  On  entering  the  drawing-room,  the 
beat  was  so  excessive,  that  I  was  afraid  I  should  never  go  throtigh 
the  9iance,  Although  it  was  a  fine,  mild,  spring  evening,  an  enor* 
moua  fire  blazed  on  the  hearth,  and  a  screen  of  considerable  di« 
niensions,  drawn  closely  round  it,  excluded  evefy  breath  of  air* 
Within  this  enclosure,  on  a  large,  cumbrous  sofa,  tat  the  advocate 
af  phlogiston.  Ue  was  dressed  in  the  same  roquelaure  and  slouched 
ImI  in  which  he  had  visited  me,  with,  however,  the  addition  of  a 
■hawi  wrapped  round  his  neck/'  This  was  his  ordinary  costume, 
whether  he  received  visitors  or  not 

If  Mr.Kirw.in  was  gallant  in  the  society  of  women,  he  was  not 
delkneDl  in  the  allied  quality  of  courage  amongst  men,  a  quality 
wbtf^  at  that  time  chnraclerized,  in  rather  too  great  a  degrt^,  the 
county  from  which  ho  derived  his  origin :  but  the  exercise  of  it 
should  be  after  his  own  manner,  for  he  was  peculiar  in  everything. 
When  he  was  a  youivg  man,  happening  to  be  in  Paris,  he  received 
m  challenge  from  a  hot-beaded  Frenchman,  Mr.  Kirwan  at  once 
d#eliised  it,  and  expressed  the  utmost  contempt  for  prraotia  who 
a  quarrel  by  auch  unchriatian  means :  but  he  added» 


CJt 


**  That  he  always  wore  a  sword  ;  that  he  walked  every  morniog 
early  at  a  particular  solitary  place  which  he  named ;  that  if  he  m^ 
any  person  there  who  seemed  disposed  to  attack  him,  he  would 
show  him  whether  he  was  competent  to  defend  himself."  Mr.  Kir- 
yrhUr  like  his  deceased  hrother,  was  an  accomplished  swordsman, 
but  he  heard  no  more  from  his  antagonist 

Amongst  his  peculiarities  was  one  common  enough  amount 
icientilic  men  ;  he  cared  not  how  extensive  his  correspondeoce 
was,  so  long  as  it  was  con5ned  to  his  favourite  pursuits.  He  wrote 
letter  after  letter  to  Bergman,  Scheele,  Chaptal,  Klaproth,  and  La- 
voisier ;  but  he  could  not  bring  himself  to  correspond  upon  businesa, 
and  he  discouraged  others  from  writing  to  him-  On  one  occasion, 
when  a  letter  from  his  brother  absolutely  required  an  answer,  he  b** 
gan  in  the  following  manner: — '*  Dear  Brother,  I  read  over  twice  the 
letter  t/ou  were  pleased  to  send  me,  which  to  me,  who  hate  reading 
or  writing  on  any  business,  was  a  very  disgusting  task,"  &ta 

Yet  he  was  an  excellent  landlord,  was  liberal  to  his  tenant 
and  watchful  of  their  interests;  his  opinion  being,  that  it  was  as 
much  his  duty  to  transmit  to  his  heirs  a  prosperous  tenantry  as  aD 
unincumbered  inheritance.  As  a  tenant,  nothing  could  exceed  hit 
punctuality;  regularly,  on  each  gale  day,  three  distinct  knocks  at 
his  landlord's  door  announced  that  Mr,  Kirwan  had  arrived  with 
the  rent.  The  three  distinct  knocks  were  his  constant  method  of 
making  his  arrival  known  wherever  he  visited, 

lo  whatever  could  promote  the  branches  of  knowledge  which  he 
cnilivated,  he  was  liberal,  aoDUally  allocating  a  large  sum  for  the 
support  of  his  well-appointed  laboratory,  and  the  supply  of  bis 
library,  into  which  he  admitted  all  the  foreign  and  domestic  jour- 
nals.  The  Royal  Irish  Academy  received  a  token  of  his  n'gsrd  in 
the  bequest  of  the  philosophical  part  of  bis  library.  When  he 
WAS  engaged  in  making  observations  on  the  climate  of  Ireland,  he 
gratuitously  distributed  no  less  than  thirty  barometers  nnd  thermo- 
meters, made  under  his  own  inspection,  to  enable  persons  in  di^ 
ferent  places  to  make  observations.  Such  was  the  confidence 
reposed  in  his  predictions  of  the  weather,  founded  on  observatton 
of  past  seasons,  that  the  farmers  would,  in  many  rases,  not  V( 
to  sow  a  erop  wjthout  consulting  bim  bv  letter:  and  such  n 
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amount  of  labour  thwi  imposed  on  him,  that  he  waa  ahsohilely 
compelled  to  employ  a  secretary  on  this  kind  of  correspondence. 
As  a  further  proof  of  Mr.  Kirwan'e  liberality,  it  is  stated  by  a  mem- 
ber of  his  family,  that  he  derived  no  pecuniary  advantage  from  the 
publication  of  his  niimeroua  works,  although  his  publishers  made 
large  profits  j  his  work  on  mineralogy,  especially,  realized  a  large 
sum.  He  did  not  forget  the  claims  of  the  poor,  and  never  passed 
a  beggar  in  the  street  without  giving  a  small  sum,  such  as  would 
supply  an  immediate  necessity ;  but  he  made  it  a  point  never  to  give 
more,  fearing  that  it  might  be  turned  to  a  bad  account. 

But  on  proper  occasions  he  could  be  munificent.  He  gave  an 
*»slate  of  £800  a-year  to  his  brother  Andrew,  at  a  peppercorn  rent ; 
and,  under  some  peculiar  circumstances,  be  forgave  a  debt  of 
£4000,  rather  than  pursue  the  debtor.  These  acts  may  be  explained 
either  by  generosity  of  character  or  by  indifference  to  wealth,  the 
latter  of  which  qualities  often  influenced  his  actions,  as  is  shown  by 
the  following  remarkable  fact  At  one  period  of  hia  life,  Lord 
Chancellor  Clare  happened  to  be  trying  a  cause  of  disputed  pro- 
perty;  in  the  course  of  the  trial  he  exclaimed,  **  Why  tliis  property 
does  not  belong  to  either  of  these  parties ;  it  belongs  to  Mr.  Kir- 
wan  the  philosopher;  how  came  he  to  overlook  it?'*  "  My  Lord/' 
said  Counsellor  Lynch,  **  Mr.  Kirwan  did  not  overlook  it;  but  he 
is  a  philosopher ;  he  said  he  had  enough  already,  and  did  not  want 
it/'  It  is  very  probable  that  not  one  person  in  the  Court  could 
comprehend  such  philosophy. 

He  appears  to  have  been  equally  indifferent  to  honours.  Lord 
Castlereagh  offered  to  confer  a  baronetage  on  him,  in  the  expecta- 
tion that  his  great  influence  would  assist  in  accomplishing  the 
legislative  union  then  in  contemplation*  This  dignity  Mr.  Kirwan 
at  once  declined. 

The  present  representative  of  the  family,  and  possessor  of  the 
estates,  is  Richard  Kirwan^  Esq.^  grand-nephewof  the  philosopher, 
formerly  an  officer  in  the  army. 

Notwithstanding  his  long  life  of  study,  seven  or  eight  hours  being 
every  day  devoted  to  reading  and  writing  for  so  many  years,  his 
sight  remained  unimpaired;  and  although  he  lived  to  be  nearly  se- 
venty-nine years  of  age,  he  never  used  spectacles.  He  had  a  peculiar, 
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and,  aa  most  persons  would  conceive,  a  very  inconvenient  mode  of 
writing;  he  placed  his  paper  on  his  knee,  and  in  that  disagreeable 
stooping  posture  wrote  for  hours  withoul  intermission. 

It  is  Baid  ihat,  in  greater  or  less  perfection,  he  understood  n^ 
less  than  nine  languages  beside  English  ;  two  of  these,  the  Swedtib 
and  Greek,  he  had  learned  without  a  master.   I  believe  the  list  wis 
as  follows :- — Latin,  Greek,   Hebrew,  German,   Swedish,  French, 
Italian,  Spanish,  and  Irish. 

The  habit  of  wearing  his  hat  at  all  times  was  caused  bj 
Busceplibility  of  cold,  and  by  a  rheumatic  aOection  to  which  he 
been  long  subject  Perhaps  the  extreme  precautions  he  took  against 
cold  increased  his  natural  infirmity.  When  about  to  leave  the 
house  for  exercise,  his  habit  was  to  stand  before  the  fire  with  his 
great-coat  on  and  thrown  open,  in  order,  as  he  said,  to  hy  in  a  suf* 
ficient  supply  of  caloric  to  last  for  some  time.  The  better  to  pfe- 
serve  his  stock  without  waste,  he  walked  in  the  street  with  such 
celerity,  that  he  kept  any  one  who  joined  him  in  a  smart  trot  If 
any  one  met  hira,  he  would  not  stop ;  the  person  must  walk  with 
him,  at  his  pace,  or  quit,  for  be  would  not  incur  the  risk  of  Ukiog 
cold. 

Towards  the  end  of  his  life  he  relinquished  the  pursuits  to 
which  in  his  early  days  he  had  been  devoted,  and  occupied  the 
chief  part  of  his  time,  as  became  his  years,  in  the  study  of  the 
ycripturesi 

Along  with  high  mental  endowments,  Mr,  Kirwan,  when  youngt 
possessed  considerable  personal  advantages.  Although  alight  in 
figure,  his  limbs  were  6rmly  knit  and  well  put  together,  so  that  ht 
might  be  considered  a  strongly  made  man  ;  he  was  also  extrcmrlj 
active.  He  was  five  feet  ten  inches  in  height,  and  remarkably  erect 
in  deportment;  the  back  gracefully  curved  into  a  hollow*  In 
his  early  and  middle  life  he  was  considered  handsome;  bia  face 
was  long,  its  expression  grave  and  thoughtful ;  his  bead  raUirr 
small,  and  his  forehead  not  remarkably  high*  His  eyes,  wbm 
l(Mjking  downwards,  gave  him,  from  the  peculiar  form  of  the  Iipp9_ 
lid,  the  appearance  of  being  asleep. 

Lady  Morgan  thus  describt^s  her  fiither'a  rec  " 
penrance  of  Mr.  Kirwan  in  his  early  life:  *'  I  i 
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fabfic  of  thfe  aniverse  isott  have  an  author,  ia  as  iociv^ 
dible  aa  uotme.  Bj  hit  defrnoe  of  God's  word^  did  be  not  gtf« 
proof  of  hia  belief  ia  that  ^real  Being  whoae  mercj  be  invoked  with 
hia  latcat  breath  f  It  is  true  that  he  cootititiaUj  abaented  himaetf 
fron  an  J  place  of  divine  worship;  the  fiMrt  ia  easilj  explained  bj  hta 
experience  of  the  injurv  he  soatmtned  by  removal  of  his  habitual 

^t    covering  from  his  bead,  even  for  a  verj  short  period. 

Tbe  following  is  the  accouot  of  his  funeral,  given  bj  hia  **ithfol 
and  attached  servant,  Bernard  Pope,  a  man  possessed  of  acqaiiementa 

H    Tcry  unusual  in  his  rank  of  life ;  it  is  in  his  own  words,  addressed 
to  tl^e  Reverend  Francis  T.  Hill,  graodson  of  Mr.  Kirwan :  •*  His 

L     funeral  took  place  on  the  8ih  of  June,  1 812  ;•  and  although  it  was 

|B  one  of  the  clauses  in  his  will  that  he  should  be  buried  with  as  little 
C9Ep«lMe,  and  in  as  private  a  toitooer,  aa  possible,  yet  such  was  tbe 
respect  and  friendship  of  his  numerous  friends  and  literary  ac- 
quainunces,  that  hu  executors  were  obliged  to  deviate  from  tlae 
letter  of  his  will.  There  were  no  cards  of  invitation  issued;  every 
attendance  on  the  part  of  his  friends  to  follow  his  mortal  remains 
was  voluntary  on  this  mournful  occasion.  He  was  buried  in  St, 
George's  churchyard.  Lower  Temple-street  The  different  bodies 
wbtch  composed  llie  proctMion  were,  the  members  of  the  Royal 
Irish  Academy  ;  the  Fellows  and  students  of  Trinity  College ;  the 
Judges  ;  the  Benchers  of  tbe  Honourable  Society  of  King's  Inns; 
the  members  of  tbe  Kirwanian  Society  i  the  members  of  the  Royal 
Dubliu  Society,  and  of  the  Dublin  Library  Society  ;  with  somepro- 
fesaors  and  students  of  Maynooth  College.  There  were  between  800 
and  900  gentlemen  iu  the  procession,  followed  by  a  numerous  train  of 
carriages  of  the  nobility  and  gentry.  The  route  of  the  processioQ  was 
aa  follows:  from  Cavendish-row  through  Sackville-street,  Weat- 
niorcland-street.  College- ^een,  Dame-street,  Parliament-street,  Ca- 
pcl-atrcet,  Bolton-street,  Dorset  street,  and  Temple  street,  to  the 
church.     The  funeral  service  was  performed  Infore  a  most  respect^ 

KmhU  oongwg^tiooi  w*>o  wiihed  to  pay  this  last  solemn  rite  to  hit 
memory;  »fter  which  the  coffin  was  deposited  in  the  norai  side  of 
the  churchyard,  in  an  angle  near  the  street,  the  head  of  th«  coffin 
•  A  resoloiiun  of  tiie  Roval  Dabtiii  Sodtty  Indieata*  thai  be  was  iaimwl 
on  the  5th  of  Jnn*'' 
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against  the  church  wall.  Although  heart-sick  nl  the  time,  I  hiul 
the  presence  of  mind  to  get  one  of  the  men  employed  to  pick  ft 
stone  out  of  the  church  wall,  directly  over  the  head  of  the  coffio«  \a 
order  that  I  might  be  able  to  identify  the  exact  spot  wliere  my  dear 
master's  remains  lay,  should  no  monument  be  erected  to  hi»  me- 
mory. I  lately  visited  his  grave,  and  felt  the  cavity  in  the  wall. 
Mr.  Kir  wan  was  attended  in  his  last  moments  by  the  liev.  Arthur 
Maguire,  rector  of  St.  Thomas's  parish/'  Such  is  the  ilatecoeiitv  a 
little  abridged,  of  an  eye-wttness.  In  addition  to  these  hoQoun, 
the  Historical  Society  of  the  University  offered  prize  medaU  to  the 
authors  of  the  mo-<<t  approved  eulogies  on  the  deceased  philosopher. 

Amongst  his  posthumous  honours,  the  follovring  resolution, 
adopted  at  a  meeting  of  the  Royal  Dublin  Society,  June  4,  1812. 
when  no  less  than  seventy-seven  of  the  most  respecLible  cittxiu  of 
Dublin,  its  members,  were  present,  is  perhaps  the  highest  eulogium 
tliat  could  be  pronounced: — '*  That  this  Society  feels  highly  Moatblt 
of  the  screre  iosa  which  they^  in  common  m(h  mankind^  1iav9 
sustained  by  the  death  of  their  worthy  member,  Mr.  Kirwno;  uA 
that,  in  testimony  of  their  regard,  they  will  attend  his  fttocrml  to* 
morrow." 

Sorry  am  I  to  say  that,  notwithstanding  the  auggesthr*  uiii- 
cipations  of  the  faithful  and  feeling  servant,  the  only  existing  mo- 
nument of  the  celebrated  President  of  the  Royal  Irish  Academj  ii 
hU  works.  Is  this  creditable  to  Ireland  ?  His  fortune,  hli  tftleoti, 
and  his  labours,  were  devoted  to  the  honour  of  the  Irish  natioo; 
what  has  that  nation,  lauded  for  generosity  of  character,  dooe  for 
hinj  or  his  descendants  in  return  f  Nothing — absolutely  oothii^ 
That  we  may  all  live  to  see  this  blot  removed  from  the 
records  of  our  country  are  my  concluding  words. 


The  following  letter,  found  after  the  foregoing  skeleb 
pleted,  evinces  the  early  versatility  of  Mr.  Kirwau,  and  his  pralP 
lection  for  chemistry.  He  was  at  this  lime  seventeen  y<*r»  of 
age.  The  letter  also  displayi  the  excellent  sense  of  bis  motlicr,  thie 
writer. 


exYU 


'*if<iy  16,  1750, 

**  Mt  dkar  DiccT, — I  would  write  to  you  •  good  detl  about 
your  studies*  if  I  thought  it  to  much  purpose ;  but  I  am  pretty 
much  of  opinion,  that  experience  alone  must  effect  what  advice  will 
Dot  at  preseoL  I  apprehend  that  chemistry,  or  some  such  abstruse 
study,  takes  up  your  time  and  attention  too  much ;  for  I  believe 
philosophy^  rhetoric^  or  any  such  study  which  you  are  to  go 
through  regularly,  ailer  one  another,  won't  require  such  a  number 
of  books  at  once.  The  consequence  will  convince  you,  I  fear  when 
it  •  too  late,  of 'your  studying  any  thing  but  as  you  are  directed  ; 
doing  any  more  is  but  a  childish  curiosity  that  would  not  be  ap- 
proved by  persons  of  aense  here,  whom  I  have  sounded  on  this 
head ;  and  I  am  sure  it  is  so  there;  they  say  that  banning  che- 
mistry before  one  has  studied  philosophy  is  banning  the  wrong 
end.  How  confounding  must  that  be,  and  pernicious  to  the  body 
and  mind  ?  The  faculties  of  the  one,  and  the  strength  and  growth  of 
the  other,  cannot  but  be  hurt  and  weakened  by  it  extremely,  neither 
being  come  to  perfection  yet  in  you  that  are  so  youog.  Therefore, 
let  me  tell  you,  if  you  go  beyond  the  dictation  of  your  masters,  you 
are  ruined.  I  write  you  this  early  enough  to  prevent  your  doing 
yourself  any  harm ;  and,  my  dear  child,  you  can't  imagine  what 
comfort  it  would  give  me  to  liear  that  you  take  my  advice  in  this 
particular.  You  see  whether  I  have  cause  to  be  uneasy  about  it, 
when  I  tell  you  the  misfortunes  of  two  that  were  eminent  in  that 
way :  one  Furlong,  who  found  out  the  way  to  make  Bath  metal, 
grew  by  study  at  last  melancholy,  let  his  beard  grow,  and  talked  to 
himself;  in  short,  by  all  I  heard,  he  was  lost  by  it :  and  the  Dooii- 
lican  friar,  that  found  out  the  way  to  make  gunpowder,  blew  him- 
iU  up.  There  was  the  end  of  their  labours  and  profound  studies, 
they  fancied.  There  are  several  instances  of  people  that  were 
*ned  or  touched,  as  they  call  it,  by  study,  which  makes  me  insist 
long  upon  your  not  falling  into  the  dangerous  practice  which  1 
ispect  you  do,  as  you  were  so  fond  of  it  here,  and  not  to  be  easily 
put  off  of  what  you  would  be  inclined  ta  Your  brother  Fatriok,  if 
he  had  th«  greatest  passion  for  any  thing,  I  would  require  but  just 
to  let  him  know  my  reasons  to  disapprove  on't,  and  hv  would  he 
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sure  in  a  letter  or  two  to  answer  my  desire  to  the  full,  and  seem 
ashamed  to  be  the  occasion  of  giving  me  so  much  trouble :  he 
would  let  me  know  immediately  that  he  will  comply,  and  even  with- 
out reluctance.  What  dangers  has  he  not  escaped,  with  Grod's 
blessing,  by  this  happy  temper!  I  read  somewhere,  in  a  French 
book,  what  I  would  have  my  children  often  consider ;  it  runs  thus: 
'La  pliipart  des  hommes  employent  la  premiere  partie  de  leur 
vie  k  rendre  Pautre  miserable.'  This,  you  see,  was  a  very  just  ob- 
servation of  the  author. 

<'  I  am  so  uneasy  to  satisfy  you,  I  leave  six  pounds  in  Mr. 
Usher's  hands  to  buy  anything  for  you  that  you  will  have  a  mind 
to;  but  it  frightens  me  to  think  you  would  buy  books  for  it 

"  Write  to  me  again  about  what  books  you  want ;  if  they  be  of 
chemistry,  1*11  never  desire  to  know  more  of  them;  Adieu,  dear 
Dicky ;  mind  your  health  even  for  my  sake,  and  take  care  of  your 
immortal  soul,  that  it  may  enter  into  the  joys  of  our  Lord,  when 
you  leave  this  valley  of  tears.  Your  grandmama  French,  who  loves 
you  greatly^  often  thinks  of  you,  and  gives  you  her  blessing. 

"  I  am,  my  dear  Dicky, 

**  Your  loving  Mother, 

"  MaRyFr.  KiRWAN.' 
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Brought  forwardy 

Rev.  H.  King,  LL.  D., 

John  Hart,  M.  D., 

J.  B.  Kennedy,  Esq., 

P.  D.  Hardy,  Esq., 

Total  Life  Compositions, .    • 

Entrakcb  Fees. 

J.  J.  Murpliy,  Esq., 

Henry  Kennedy,  Esq., 

Benjamin  Lee  Guinness,  Esq.,   .... 

Hon.  Thomas  Vesey,  M.  P., 

D.F.Brady,  M.D., 

William  Hill  Luscombe,  Esq.,  .... 

William  Frazer,  Esq., 

Lord  William  Fitzgerald, 

Kev.  H.  King,  LL.  D., 

Alexander  G.  Melville,  Esq.,  .... 
Wellington  A.  Purdon,  Esq.,  .... 
Chichester  Fortescue,  Esq.,  M.  P.,      .    . 

Christopher  Moore,  Esq., 

Charles  Fox,  Esq., 

Sir  Robert  Gore  Booth,  Bart.,M.  P.,  .     . 

C.  G.  Fairfield,  Esq., 

Total  Entrance  Fees,  .    .    . 

Annual  Subscriptions: 

J.  H.  Smith,  Esq., 1849, 

Venerable  Archdeacon  Cotton, 

Henry  Clare,  Esq., 

Charles  Ottley,  Esq., 

John  Hart,  M.  D., 

William  Murray,  Esq.,  .... 
Rev.  J.  J.  Taylor,  D.  D.,  .  .  .  . 
Hon.  and  Rev.  William  Wingfield, 

J.  S.  Close,  Esq., 

F.  Churchill,  M.  D., 

R.  V.  Boyle,  Esq., 

M.  Longtield,  Esq., 

Jacob  Owen,  Esq., 

Thomas  Gather,  Esq., 

Charles  Hanlon,  Esq.,       .... 

James  Magee,  Esq., 

O'Neale  Segrave,  Esq.,  .... 
F.  V.  Clarendon,  Esq.,      .... 
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Brought  forward^ 

W.  B.  WaUace,  Esq. 1849, 

Arthui-  K-  Kugait,  Esq.,      .     .     .  1848, 

Ditto,  1849, 

R  W  Townseod,  Esq.,    .     .     .    .     „ 

WELitm  LefaBU,  Esq.,      .    .     .     .     „ 

N.  P.  O'Gonnan,  Esq.,     .     .     .     .     „ 

T.  J.  TtifFndl,  Esq.,    ...... 

George  M.  Miller»  Esq*,   .    .    .    .     „ 

Robert  Adums,  Esq., „ 

William  Gregory^  M.  D.,  .     .     .     .     „ 

Edmond  Getty,  Esq., „ 

Ills  Grace  the  Archbishop  of  Dublin,  „ 
Sir  Bob^  Kane,  M  D.,   .     .     .     .    „ 

C.  T,  Webber,  Estj., „ 

WlUiain  Longfield,  Esq.,  .     .     •     .     „ 

James  Pirn,  Esq „ 

Aquilla  Smith,  M,  0.,  ....,, 
WiUiam  N*  Hancock,  Esq.,  .     .     .     „ 

Eev.  C.  Porter, „ 

R  K.  Madden,  M.  D^ „ 

Edward  Bewley,  M.  D^  .  .  .  .  „ 
John  Hamilton,  M.D.,     .     .     .     .     „ 

G.  A.  Fraser,  Esq,, „ 

Rer.  James  Wilh, „ 

John  Finlay,  LL.  D. „ 

Rey.  Samuel  Haughton,  A.  M.,  .  „ 
Rer.  R  J.  M*Ghee,  A.  M.,  .  .  .  „ 
Francis  Barker,  M.  D.,  .  .  .  .  „ 
Charles  Bourns,  Esq., „ 

D.  P  Starkcy,  Esq., „ 

Abralmm  W.  Baker,  Esq.,  .  .  .  „ 
Abraham  W.  Baker,  Jun.,  Esq.,  .  „ 
George  Wilkinson,  Esq.,  .     .     .     .     „ 

Robert  Cully,  Esq., „ 

EeY*  J  oh  a  Alcorn, „ 

JLE.  Talbot,  Esq* , 

Bickftrd  Deaay,  Esq^ „ 

E.  J.  Coopor,  Esq., „ 

6*  A,  Hamilton,  Esq.,  M.  P.,  •  .  „ 
J.  W.  M.  Berry,  Esq.,  .  .  .  .  „ 
Rev.  L  G.  Abeltshauser,    .     .     .     .    „ 

M.'P.  Darcy,  E&q,, „ 

Samson  Carter^  E&q., „ 

Sir  J.  K.  Jftnje3,  Bart,  ....,, 
G.  A.  Kennedy,  M.  D., „ 


£ 

«. 

d. 

£     *. 

rf. 

37  16 

0 

1100    9 

1 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

2 

2 

0 

132 

6 

0 

1100    9 

1 

cxxu 


Brought  foruHxrd^ 
Rev.  Edward  Murks,  D.  D.,      .    .  1849, 

David  Moore,  Esq       ^ 

Be?.  J  H.Jellett,        „ 

Thomas  Oldliam,  Esq., , 

Algernon  PrGston,  Esq.,  .     .     .     .    „ 

Itobert  Eeid^  M.  D,, „ 

H,  G,  Hughes,  Esq., 1848, 

Ditto,    *.*......  1849, 

Philip  Bevan,  M.  D„ , 

William  M'Dougall,  Esq,,     /  .    .    „ 

Michael  Barry,  Esq,, „ 

John  Aldridge,  M.  D,,  ....,, 
Eev.  JosepH  Fitzgerald,  ,  .  .  .  „ 
William  Monsell^  Eaq.j  M*  P.,   .     .     „ 

J.  M.  Ncligait,  M.  D., „ 

J.  S.  Eiffe,  Esq., „ 

M*  Oi  E,  Dcase,  Esq.,  .,...„ 

Earl  of  Enniskillen, „ 

Rev.  George  Longfield,  .  .  .  .  „ 
M.  H.  Stapleton,  M.  B.,  .  .  .  .  „ 
F.  W.  Conway,  Esq., 1848, 

Ditto, 1849, 

Sir  Philip  Crampton,  Bart.,      .     .  1848, 

Ditto,  1849, 

Ecv,WilliiUii  Lee, „ 

H   H-  Joy,  E$q., „ 

William  Armstrong,  Esq.,  .  .  .  „ 
James  S.  M*l>onnel!,  Esq.,  .  .  .  „ 
A.  E.  Gayer,  LL.  D., 1848, 


Ditto, 
Durham  Dunlop,  Esq., 
W.  T.  Lloyd,  Esq.,  ,     .     . 
George  Yates^  Esq.,      .     . 
H.  G.  Beauchnmp,  M.  D., 
Oliver  Sproule*  Esq.,   .     . 
B.  C.Walker,  Esq.,      .     . 
Rev.  N.  J.  Ualpia,    .     .     . 
Philip  Jones,  Esq.,  ,    .     . 
James  Patten,  M.  D.,   .     . 
Thomas  Grubb,  Esq., 
Arthur  Jacob,  M.  D,,  .     . 
R.  W.  Smith,  M.  D.,     .     . 
Jonathan  Osborne,  M.  D., 
John  Davidson,  Esq.,   .     . 
Right  Hon.  Chief  Baron, 


1849, 
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Brought  forward, 

E.  S.  Clarke,  M.  D., 1849, 

T.  F.  Kelly.  LL.  D., „ 

James  Claridge,  Esq., „ 

B.  A.  Wallace,  Esq., „ 

Lord  Dungannon, 1850, 

DeanofKildare, 1849, 

William  Grimshaw,  M.  D.,  .  .  .  „ 
Arthur  S.  Ormsby,  Esq.,  .  .  .  „ 
Rev.  Joseph  A.  Gralbraith,     .     .     .     „ 

Robert  Tighe,  Esq., 1860, 

W.  T.  Kent,  Esq., 1849, 

William  Andrews,  Esq.,  .     .     .     .     „ 

M.  R.  Sausse,  Esq., „ 

Acheson  Lyle,  Esq., 1848, 

Ditto, 1849, 

Venerable  Archdeacon  Cotton,       .  1850, 
Charles  Vignoles,  Esq.,    .    .     .     .     „ 
N.  P.  O'Gorman,  Esq.,     .     .     .     .     „ 

William  Henn,  Esq., „ 

Michael  Donovan,  Esq.,  .  .  .  .  „ 
Right  Hon.  Lord  Chancellor,     .    .     „ 

B.  V.  Boyle,  Esq., „ 

Samuel  Ferguson,  Esq.,   ....  1849, 

P.  D.  Hardy,  Esq., „ 

James  C.  Kenny,  Esq.,     ....  1850, 

John  Anster,  LL.  D., 1849, 

R.  J.  Graves,  M.  D., 1850, 

M.  M.  O'Grady,  M.  D.,  .  .  .  .  „ 
Francis  L'Estrange,  Esq.,  .  .  .  „ 
Rev.  R.  V.  Dixon, 1848, 

Ditto, 1849, 

Rev.  John  Alcorn 1850, 

Hon.  James  King, „ 

T.  E.  Beatty,  M.  D., 1849, 

Chichester  Bolton,  Esq.,  ....  1848, 

Ditto 1849, 

Lord  W.  Fitzgerald, 1850, 

Henry  Freke,  M.  D., „ 

J.  K.  Ingram,  Esq., 1849, 

George  Cash,  Esq., „ 

Rev  Thomas  Stack, „ 

J.  L.  Rickards,  Esq., 1850, 

T.  J.  Beasly,  Esq 1849, 

William  Brooke,  Esq 1850, 

William  Edington,  EfK].,    .     .     .     .     „ 
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Brought  forward, 
Fleetwood  Churchill,  M,  D.,      .     .  1850, 

Lord  Faniham, „ 

William  Hogan,  Esq., „ 

W.  C.  Dobbs,  Esq 1849, 

Ditto, 1850, 

Bichard  Cane,  Esq., „ 

Edward  Cane,  Esq., „ 

A.  B.  Cane,  Esq., „ 

Dean  of  St  Patrick's, „ 

John  M^Mulkn,  Esq.^      .    .    .    .    „ 

Charles  Doyne,  Esq,, „ 

D.  F.  Brady,  M.  D „ 

John  Burrowes,  Esq., „ 

Hon.  James  Talbot, „ 

John  BcU,  Esq., „ 

Hon.  Thomas  Vesey,  iL  P.,  .    .     .     „ 
His  Grace  the  Archbishop  of  Dub-  ) 

lin, „    j 

C.  T.  Webber,  Esq., „ 

Edward  Hutton,  M.  D.,    .     .     .     .  „ 

Total  Annual  Subscriptions,  .     . 

Subscriptions  for  the  Purchase  of  the 
Betham  Mamusricpts. 

Colonel  Harry  D.  Jones,  R.  E., 

Sir  Wm.  Rowan  Hamilton,  LL.  D. 

W.  H.  Harvey,  M.  D., 

RcT  Richard  Mac  Donnell,  D.  D., 

Arthur  B.  Cane^  Esq., . 

John  Purser*  Esq., 

L.  E.  Foot,  Esq.,      .     . 

M.  M  O'Grady,  M.  D., 

Walter  Swcetman»  Esq., 

G.  J   AUman,  M.  D.,     . 

Edmond  Getty,  Esq.,  . 

AquiUa  Smith,  M.  D.,  . 

H.  Li  Kenny,  Esq., 

John  Finlay,  LL.  D,,    . 

Pliilip  Jones,  Esq.,  .     . 

Kev.  J.  K.  Bailie,  D.  D., 

Captain  T.  A*  Larconit  R.  E. 

W,  E.  Muclson,  Esq.,    . 

Hon.  James  Talbot, 

Charles  Tarrant,  Esq., 
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Brought  forward^ 

W.  C.  Kyle,  Esq., 

Algernon  Preston,  Esq., 

James  Apjohn,  M.  D., 

William  M'Dougall,  Esq^ 

J.  S.  Close,  Esq., 

F.  W.  Conway,  Esq., 

Wyndham  Goold,  Esq., 

W.  O'Hara,  Esq., 

Hon.  Sidn^  Herbert, 

"  H."  per  E.  Clibbom, 

Jonathan  Pirn,  Esq., 

Thomas  Clarke,  Esq.,  ....... 

Kev.  R  V.  Dixon, 

Robert  Ball,  Esq.  (2nd  Subscription), 

Total  Subscription  for  purchase  of 
Betham  Manuscripts,    .    .    .    . 


scbbcbiftiom  fos  excavatiom  at  dowth 
Tumulus. 

Charles  Haliday,  Esq., 


Total  Amount  of  Charge, 


£ 
49 


1 
1 
1 
2 
5 
3 
5 
10 
5 


1  0  0 


0  0 
0  0 
0  0 


1  0  0 

1  0  0 

i  0  0 

5  0  0 


£  «.  d, 
1461  13  1 


91  6  0 


1  0  0 
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THE  DISCHARGE 


Antiquities  pubchasbd. 

Blackall,  Charles,  five  swords,  .     .    . 
Campion,  J.  C.  M.,  bronze  instrument, 
Curry,  John,  brass  spurs,     .... 

Devitt,  James,  sundries, 

Donegan,  John,  gold  ornaments,  .  . 
Glennon,  Richard,  bronze  pan,  .  . 
Hughes,  Patrick,  sundries,  .... 

McAllister,  P.,  coins, 

Milliken,  T.,  bronze  sword,  .  .  . 
M^Connell,  J.,  bronze  celt,  .... 
Morrow,  £dward,  round  stone,  .  . 
Nalty,  Michael,  stone  celts,       .     •     . 

Naughton,  John,  celts, 

O'Kelly,  B.,  bronze  pot,  &c.,     .     .     . 

Wilde.  W.  R,  bell, 

Keid,  John,  stone  hatchet,    .... 
Underwood,  James,  sundries,   .     .     . 
Total  Antiquities  purchased, 


Books,  Printino,  and  Stationery. 

Camden  Society,  subscription  to,  ...  . 
Curry,  Eugene,  on  account  of 

transcribing  Brehon  Laws,  .  £15  0  0 
Ditto,  on  account  of  transcribing 

Ii'ish  manuscript,  ....  16  0  0 
Ditto,  on  account  of  transcribing 

the  Tripartite  Life  of  Saint 

Patrick, 15     0     0 


Du  Noyer,  George,  Outlines  of  Ogham  Stone, 
Ferrier,  Pollock,  and  Co.,  paper,  .... 
Gill,  M.H.,printingProceedings,£  171  9  10 
Ditto,  miscellaneous  Printing,   ,     73  1 3    8 


Hanlon,  G.  A.,  on  account  of  wood-cuts,     . 

Foncard, 


e   «.  d. 

1     0  0 

0  2  0 

1  0  0 
0  17  6 
8  0  0 
0  2  6 
0  12  6 
5     0 

0 
1 


0 
0 
0 
0 
0 
0 
6 
0 

0  17    6 
3  10    0 


£     8.   d 


1     0     0 


46 
3 

1 

0 
0 

1 

0 
0 

8 

245 
41 

3 
0 

6 
0 

337    5     2 


30     4     6 


30     4     6 
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Brought  forward^ 

Hodges  and  Smith,  books, 

Hendrick,  £.,  account  books  and  paper, 

Jones,  J.  F.,  books, 

Johnston  and  Co.,  advertising, 

Knox,  William,  engravings, 

Mnrphy,  J.,  books, 

Oldham,  W.,  engravings, 

O'Shaughnessj)  J.,  printing*    ....    * 
Flnnket,  James,  catalogue  of  antiquities,    . 

Perry,  J.  and  H.,  paper, 

Press  Newspaper,  advertising, 

Ponsonb^,  £.,  paper, 

Bay  Society,  subscription  to,    .    .    . 
Saunders's  News-Letter,  advertising,      •    • 

Shmrpe,  H.,  books, 

Taylor,  R.  and  J.  £.,  Memoirs,      .... 

Tallon,  John,  Jun.,  sundries, 

Trainer,  A.  H.>  brushes, 

Walsh,  N.|  envelopes, 

Wogan,  David,  advertising, 

Woodhouse,  William,  paper  die,    .... 

Total  Amount  of  Books,  Printing, 

and  Stationery,  &c.,    .    .    .    . 


Coals,  Gas,  Etc. 

Alliance  Gas  Company  for  gas, 
Ditto,  ditto,        for  coke, 

Croodbody,  T.  and  P.,  for  candles, 
Hoey,  Christopher,  coals,     •     . 
Lang  and  Ca,  coals,    .... 
8pear  and  Co.,  wax  taper,    .     . 
Toarel,  P.,  wax  tapers,    .    .     . 

Total  Amount  of  Coals,  &o., 


Repaibb  of  House. 

Brown,  John,  cleaning  windows,  &c.,  and 

painting,  &c., 

Iforan,  John,  sweeping  chimneys,     .    .    . 

Murphy,  J.,  ditto, 

Surman,  George,  repairs, 

Total  Repaiii  of  House,      .    .     . 

Forward^ 


£  8. 

d. 

£  s. 

d. 

337  5 

2 

30  4 

6 

44  6 

6 

3  4 

0 

9  2 

0 

3  0 

6 

8  18 

3 

0  10 

0 

4  3 

0 

1  19 

0 

7  18 

0 

2  8 

6 

0  3 

6 

4  3 

0 

1  1 

0 

0  13 

0 

0  12 

0 

2  14 

0 

1  5 

11 

0  5 

0 

0  4 

0 

1  6 

0 

0  15 

0 

435  17 

4 

8  16 

0 

3  15 

8 

1  16 

0 

10  17 

0 

4  16 

0 

0  0 

6 

0  5 

3 

30  6 

5 

10  19 

6 

0  5 

0 

0  15 

6 

7  9 

6 

19  9 

6 

.  •  • 

515  17 

9 
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FmiKiTURE  Airo  Rb^ Aisfl* 

Danid,  P.f  screws, 

Jones,  J*  F.,  glazed  C48€S,  .  .  *  ,  , 
Hoy,  C,  matting,  ,,....,* 
Bouads,  E.f  paper,      *     ...*.. 

Sh&rpe,  Kbchftrd,  winding  docks,  •  .  . 
Sibtborpe,  11.  and  Sou^  glass,  ,  *  ,  . 
Sunnati,  George,  sundry  ftimiturei  .  « 
White,  Williara,  jar,  .,...*  . 
Tgtei  Fumiture  snd  Repdrs,  . 


t* 


£     4 
61S  17 


#■ 


EeITT,  TAXBft,  AlfD  ISISirRABCE: 

National  Insurance  Computy* 
Globe  Insurance  Company,  • 
Rent  of  house,    ,     .     -     .    , 
Minister's  iloney,  .     .     .     - 
Pipe  Water  Tax,    .... 

Total  Rent,  Taxes,  and  lusuraaee, 


I  SALAsrES,  Wages,  Etc. 

Ball,  Robert,  LL.D,,  Treasurer,    .     .     .     . 

Clibborn,  Edward,  salary » 

Curry,  Antbony,     ...--..,. 

Ditto,  arranging  Miisetim> 

Drummond,  Rev,  W,  H*,  D.  D.,  Librarian,  - 

Gravea,  Rev.  Cbarles,  A.  M.,  Secretary  to 
CouncUi     . 

Hamilton,  WiUiain,  ball -porter,     .... 

Ditto,  Chris tmas  allowance,      .     .     ,     .     . 

Lockhart  J.,  suit  of  livery, 

O'Brien,  Thomas,  messenger, 

Flunkett^  James,  arranging  Museum,     .     . 

Todd,  Rev.  J*  H*,  D.  D.,  Secretary  to  Aca- 
demy,   ,,..»...*.<- 

Todbunter,  Isaac,  Accouutaut, .  .  .  .  • 
Total  Salaries,  Wages,  &&,      .     < 


9  16 
5  13 
104  9 
2  15 
I  19 


SI  0  O 

150  0  0 

2  15  0 

7  0  0 

21  0  0 

21  0  0 

34  4  8 

2  2  0 

5  19  0 

39  0  0 

4  3  0 

21  0  0 

46  0  0 


124  !3 


37S  3 


Foncard,   j 
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Braugkt  forward f 


CONTINOENCnES. 

Edward  Clibborn,  half-year's  allowance  for 
cleansing  house, 

Ditto,  for  freight  on  books,  postage,  stamps, 

and  sundry  small  charges, 

Total  Contingencies,    .     .     . 


Betham  Manuscripts. 

Sir  William  Betham,  on  account  of  his  ma« 

nuscripts, 

Total  paid  on  account  of  Be- 
tham manuscripts,    .    .    . 


Excavation  at  Dowth. 

Edward  Clibborn,  on  account  of  excavation 

at  Dowth, 

Total    paid    on   account    of 
excavation  at  Dowth,   .    . 


£     8.   d. 


Total  Discharge, 

Balance  in  favour  of  the  Public, 


5    0    0 
25    4    0 


Total  Amount  of  Charge, 


324    0    0 


19  12    0 


£     s.    d. 
1041  11     1 


30    4    0 


324    0    0 


19  12    0 


1415     7     1 
138  12    0 


1553  19     1 


State  op  thb  Balance. 

£  8.   rf. 

In  Bank  of  Ireland 74  6  11 

In  Treasurer's  hands,  as  per  account,     ...  64  3     1 


£138  12    0 


The  Treasurer  reports  that  there  is  to  the  credit  of  the  Academy  in 
the  Bank  of  Ireland,  £717  1'-  lOd.  in  Three  per  Cent  Consols,  and 
X1643  19^.  6d,  in  Three  and  a  quarter  per  Cent.  Government  Stock, 
the  latter  known  as  the  Conynghara  Fund. 

(Signed),  Robert  Ball, 

30th  March,  1850.  Treasurer, 


THE 

ROYAL  IRISH  ACADEMY, 

Mabch  16, 1850. 


yatroiuss, 

HER  MOST  SACRED  MAJESTY, 
THE  QUEEN. 

HIS  EXCELLENCY  THE  LORD  LIEUTENANT  OF 
IBELAND. 


^resOttnt, 

REV.  HUMPHREY  LLOTD,  D.D. 

Elected  16th  Maicfa,  1846. 

(Nominated  by  the  Presidflnt) 

1847— Riv.  C.  W.  Wall.  D.  D.,  Vicb-Pbovost,  T.  C.  D. 
1848 — Hi8  Grice  thb  A£OHbuhop  of  Dubldt. 
1849 — John  Amstbb,  LL.  D. 
1 850— Jambb  Apjohn,  M.  D. 

COUNCIL. 

(tDommittee  of  S&c{mcr. 

Elected. 

1808— Rev.  Fbamc  Sadlbib,  D.  D.,  Pbovost,  T.  C.  D. 
1827— Sib  William  R.  Haiolton,  LL.  D. 
1833— Jambs  Apjohn,  M.  D. 
1838 — Robebt  Ball,  LL.  D. 
1840— Sib  Robebt  Kane,  M.  D. 
1844— Geobge  J.  Allman,  M.  D. 
1847— Rev.  Samuel  Hauouton,  F.  T.  C.  D. 


CZXZll 

(tommittet  of  polite  Iritetatute* 

Elected. 

1821 — Bby.  William  H.  Drummond,  D.D. 
1838— Ret.  C.  W.  Wall,  D.  D.,  Vicb-Pbovost,  T.  C.  D. 
1842— John  Anstbb,  LL.  D. 
1844— Bet.  Chablbs  Geayes,  A.  M.,  F.  T.  C.  D. 
1844— Rev.  Samuel  Butcher,  D.  D.,  F.  T.  C.  D. 
1847 — His  Geacb  the  Abchbibhop  of  Dublin. 
[Vacant] 

iZDomiii(me  of  SntiquUta. 

1830— Gboboe  Pbtbie,  LL.D. 

1837— Be V.  James  H.  Todd,  D.  D^  F.  T.  C.  D. 

1842 — J.  Hub  AND  Smith,  A.  M. 

1842— Captain  Labcom,  B.  £. 

1846— Fbedebick  W.  Burton,  Esq.,  B.  H.  A. 

1847 — Samuel  Ferquson,  Esq. 

1849— Aquilla  Smith,  M.  D. 

Officers. 

Treasurer — Robert  Ball,  LL.  D. 

Secretary  of  the  Academy — Rev.  James  H.  Todd,  D.  D. 

Secretary  of  Council — Rev,  Charles  Graves,  A.  M. 

Secretary  of  Foreign  Correspondence — Rev.  Samuel  Butcher,  D.D 

Librarian — Rev.  William  H.  Drummond,  D.  D. 

Clerk  and  Assistant  Librarian — Edward  Clibborn. 


Printed  by  Order  of  the  Committee  of  Publication,.  Dec.  2,  1850. 


HONORARY  MEMBERS. 


Elected. 

1849  His  Royal  Highness,  Pbincb  Albert. 

1838  Northampton,    Spencer  Joshua   Alvyne,  Marquis  of. 

Ex- President  and  F.  R.  S.  of  London,  &c.   London, 
1832  Rosse,   Rt.  Hon.  William,  Earl  of,  President  of  the 

Royal  Society  of  London,  F.  R.  A.  S.,  &c.     Birr 

Castle^  Parsonstown, 

Section  of  Science. 

1832  Airy,  George  Biddell,  M.  A.,  F.  R.  S.,  &c.,  Astrono- 
mer Royal.     Greenwich, 
1844  Arago,  Francois  Jean  Dominique.     Paris, 
1826  Babbage,  Charles,  M.  A.,  F.R.  S.,  &c.     London. 

1850  Bache,  Alexander  D.  Washington^  D.  C,  United  States. 
1822  Brewster,   Sir  David,   K.  H.,  LL.  D.,   F.  R.  S.,  &c. 

St.  Andrews. 
1836  Brisbane,   Lieut- General  Sir  Thomas   Mac  Dougal, 

K.  C.  B.,  F.  R.  S.,  Pres.  R.  S.  E.  &c.     KeUo. 
1826  Brown,  Robert,  D.  C.  L.,  F.  R.  S.,  &c.     Bntish  Mu- 

seum,  London. 
1836  Daubeny,  Charles  Giles  Bridle,  M.  D.,  F.  R.  S.,  &c. 

Oxford. 
1841   Dumas,  Jean  Baptiste.     Paris. 
1820  Dupin,  Charlos.     Paris. 
1843  Gauss,  Karl  Friedrich.     Gottingen. 
1826  Greville,  R.  K.,  LL.  D.    Edinburgh. 

m 
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ElectctL 

1826  Herschel,  Sir  John  Frederick  William,  Bart,  D.C.  L., 
F.  R.  S.,  &c.     Hawkhurst. 

1825  Hooker,  Sir  William  Jackson,  K.H.,  LL.D.,  F.R.S. 

1849  Humboldt,  Alexander  Von.     Berlin. 
1832  Jameson,  Robert,  Esq.,  F.  R.  S.,  &c. 

1835  Konig,  Charles,  Esq.,  K.  H.,  F.R.S.,  &c.     London. 

1835  Liebig,  Justus.     Giessen. 

1836  Murchison,  Sir  Roderick  Impey,  Knt.,  F.  R.  S.,  &c. 

London. 
1828  Parry,  Sir  William  Edward,  Knt.,   D.  C.  L.,  Captain 
R.  N.,  F.  R.  S.,  &c.    London. 

184 1  Quetelet,  Adolphe  Jacques.    Brussels. 

1836  Rennie,  George,  Esq.,  F.  R.  S.,  &c.     London. 
1823  Schumacher,  Heinrich  Christian.     AUona. 

1835  Sedgwick,   Rev.  Adam,  M.  A.,  F.  R.  S.,  &c.     Cam^ 

bridge. 

1834  Somerville,  Mrs.  Mary.     Chelsea. 

1826  South,  Sir  James,  Knt.,  F.  R.  S.,  &c.    Kensington. 

1836  Sykes,    Lieut.-CoL    William    Henry,    F.  R.  S.,    &c. 

London. 
1836  Thomson,  Thomas,  M.  D.,  F.  R.  S.,  &c.     Glasgow. 

1842  Wheatstone,  Charles,  Esq.,  F.  R.  S.,  &c.     London. 
1836  Whewell,  Rev.  William,   D.  D.,  F.  R.  S.,  &c.     Master 

of  Trinity  College,  Cambridge.     Cambridge. 

Section  of  Polite  Literature. 

1850  Boeck,  Augustus.     Berlin. 

1849  Bopp,  Franz.     Berlin. 

1835  Combe,  George,  Esq.     Edinburgh. 

1850  Cousin,  Victor.    Paris. 
1849   Grimm,  Jacob.     Berlin. 

1849   Guizot,  Fran(;oise  Pierre  Guillaume.     Paris. 

1836  Ilarcourt,  Rev.  William  Vernon,    M.  A.,  F.  R.  8,   &c. 

Yurh. 
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Elected. 

1835  Hobhouse,  Right  Hon.  Henry.  Hadspur Home ^  Somer- 
setshire. 

1850  Irving,  Washington.  Sunny side^  DoWs-Ferry^  New 
York. 

1830  M*LaughIin,  David,  M.  D.     Paris. 

1849  Lepsius,  Richard.     Berlin. 

1846  Moore,  Thomas,  Esq.     Sloperton  Cottage,  Devizes. 

1849  Ranke,  Leopold.     Berlin. 

1850  Thiers,  A.   Paris. 

1833   Walsh,  Rev.  Robert,  LL.  D.     Finglas. 

Section  of  Antiquities. 

1848  Botta,  P.  E.     Paris. 

1826  Brewer,  James  N.,  Esq. 

1848  Bunsen,  Chevalier  C.C.J.    Carlton  House  Terrace^ 

London. 
1833  Cooper,  Charles  Purton,  LL.  D.,  F.  S.  A.,  &c.     Lon-- 

don. 
1835  Donop,  Baron.     Saxe  Meiningen. 
1832  Ellis,   Rt.  Hon.  Sir  Henry,  K.  H.,  Sec.  S.  A.,  &c. 

London. 
1832  Forshall,  Rev.  Josiah,  M.  A.,  F.  S.  A.,  &c.    London. 
1850  Grotefend,  G.  T.     Hanover. 
1841   Halliwell,  James  Orchard,  Esq.,  F.  S.  A.,  &c.,  Brixton 

HilU  Surrey. 
1832  Madden,  Sir  Frederick,  K.  H.,  F.  S.  A.,  &c.    London, 
1850  Petit- Radel,  L.C.F.     Paris. 
1627   Rafn,  C.  C.     Copenhagen. 
1837  Smyth,  William  Henry,  Esq.,  Capt.  R.  N.,  D.C.  L., 

F.  S.  A.,  &c.     Chelsea. 
1848  Thomsen,  C.  J.     Copenhagen. 
1805  Turner,  Dawson,  Esq.,  F.  S.  A.,  &c.     Yarmouth. 

m2 


MEMBERS. 


The  Names  of  life  H«iubcn  are  marked  with  m  Atleriik. 


Elected. 

1843  •All man,  George  James,  M.  D.,  Professor  of  Botanft 
University  of  Dublin.     33,  IVaterho-road, 

1839  •Andrews,  Thomas,   M.  D.,  F.  R.  S.,  Vice-Prm 

Queen  s  CoUcge^  Belfast^ 
1828  •Apjohn,  James,  M.  D.,  Professor  of  Chemistry »  UbU 

versity  of  Dublin;   Vice-President,    32,  Lower 

Baggot-street, 
1833  •Armstrong,  Andrew,  Esq.,  A.  M,     17,  College, 
1815  *  Ash  burner,  John,  M.D,    55  j  Wimpole-^treel^  Londom* 

1840  A  bell,  Abraham,  Esq.     Cork, 

1843  Abeltfihauser,  Rev.  I.  George,  A.M«,  Queen's  Prnfrt- 

8or   of  French   and  German,  University  of  Dublin. 

St.  Daulngk'jt, 
1838  Adams,  Robert,  M.  D.     22,  St^hen'n  Gretn^  North. 
1846  A  J  corn.  Rev,  John,     CionmeL 
1846   Aldridge,  John,  INK  D.     Cectlia-sireet. 
1842  Andrews,  William,  Esq.     18,  Leimttr-Hreei* 
1850  Angeli,  Signor  Basilio,  Queen's  Professor  of  Italian 

Spanish,  University  of  Dublin.     17,  CoUege, 
1838  Anster,  John,  LL.  D*,  Regius  Professor  of  Civil  Law, 

University  of  Dublin. —  Vicb-Prbsiokkt,  ^^lAHeet 

Ghuctster  xireet, 
1837  Armstrong,  William,  Esq.,  C.  E.     6,  Lr,^>ominick»MU 
1818  •Bailie,  Rev*  J*  Kennedy,  D.V>,     SietrarUlown* 
1822  •Bald.  William,  Esq.,  F,  K.  S.  E.     Edinhurgh. 


Ul*  J 
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1«35  •Ball,  Robert,  LL.  D.,  Director  of  the  University 
Museum  ;  Secretary  of  the  Royal  Zoological  So- 
ciety of  Ireland  ;  V.  P.  Geological  Society  of  Dub- 
lin ;  Local  Sec.  Botanical  Society  of  Edinburgh,  and 
of  the  Ray  Society,  &c. — Treasurer.  3,Granbff 
Row. 

1840  •Ball,  John,  Esq.     85,  Stephens-green. 

1842  •Banks,  John  T.,  M.D.  29,  Upper  Merrion-street. 
1809  'Bateson,  Sir  Robert,  Bart,  Belvofr  Park,  Belfast. 
1832  •Beaufort,    Sir  Francis,  Admiral,   F.  R.  S.,  F.  G.  S., 

F.  U.  A.  S.,  &c«      11,  Gloucester-place f  Portman* 

square^  London, 
1S25  'Benson,   Charles,  M.  D.     Professor  of  Phy»ic,  Royal 

College  of  Surgeons.     34,   York-street, 
1836  •Berlin,  Thomas  F,,  Esq.     49,  IVestlamUrow* 
1827  •Betham,   Sir  William,   Knt.,   Ulster   Ring  of  Arms, 

F.  S.  A.,  F.  R.  A.  S.,  V.  P.  Royal  Dublin  Society, 

Stradhrooh  House y  Blackrock^ 
1850  •Bewglass,  Rev.  James,  LL.  D.,  Taunton,  Somerset, 
1043  •Blacker,  Stewart,  Esq.     20,  Gardiner s-place, 
1802  •Blood,  Bindon,  Esq,     Ennis, 

1836  •Bolton,   William  Edward,  E»q.     3,  James*a  Terrace^ 

Malahide, 

1841  •Botfield,  Beriab,  Eaq,  9,  Slrattan-street,  London, 
1838  •  Boyle,  Alexander,  E^q.     Killintif, 

1838  •Bruce,  Halliday,  E^q.     37,  Dame-street, 
JL842  •Butcher,  Rev.  Samuel,  D.  D.,  Ft-Uow  of  Trinity  Col- 
lege.— SftCRBTAAY  or  FoEBlGK  CottllBBPONDSNCB. 
13,  Fitzwilliam-square,  IVest, 

1846  fiaker,  Abraham  W  hy tc,  E»q.  BallaghtabinUutuet  Callan, 

1847  Baker,  A.  Whyte,  Jun.,    Esq.      Ballat/htobin  House^ 

Callan, 

1837  Barker,  Francis,  M.  D,     25,  Lower  Baggot'Street, 
183<i  Barker,  William,  M.  D.,  21,  Hatch-street, 

1847   Barnes,  Edward,  Esq,,  C.  E.     IVicklow, 
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1837  Barrington,  Sir  Matthew,  Bart.  50,  Stephen* g^grcen^E, 
1848  Barry,  Michael,  Esq*     75,  Lower  Gardiner- street. 

1846  Beasley,  Thomas  John,  Es*q.     1 1  Stephens-green^  N. 
1833  Beatty,  Thomas  E.,  M.  D.  18,  Merrion-square^  Norih. 
1841  Beauchamp,  Henry  C,  M.  D.     115,  ir.  Baggot-st. 
1850  Bell,  John,  Esq,     Dungannon. 

1847  Berry,  James  W.  M.,  Esq.     Ballgutgatt,  Muttingar^ 

1846  Bevan,  Philip,  M,  D,     21,  Lower  Baggot-itreei. 
1843  Bewley,  Edward,  M.  D.     Colmanstown^  Glantnne, 

1841  Bolton,  Chichester,  Esq.     1,  Upper  Merrion-streeL 
1850  Booth,  Sir  Robert  Gore,  Bart.,  M,  P.     LiisadUl^  Co. 

Sligo* 
1845  Bourns,    Charles,    Esq.,    C.  E.       Oldtown,  Leighlim- 
Bridge,  Carlow. 

1847  Boyle,  Richard  Vicars,  Esq.,  C.  E.     Ballimisloe, 
1850  Brady,  D.  F,,  M.  D.     14,  North  Frederick^treet, 
1832  Brady,  Right  Hon,  Maxiere,  A,  M.,  Lord  Chancellor. 

2G,  Pejtdtroke -street. 
1847  Brooke,  William,  Esq,     33,  Leesonstreet 
1850  Broughton,  Major  W,  E.  D.,  R.  E,    Surbiton,  Surraf, 

1842  Burrowes,  John,  Esq*     1,  Herbert-street. 

1840  Burton,  Frederick  W.,  Esq.,  R.  H.  A.     2,  SaUm^fUltMt 

JVel  ting  ton-square, 
1842  Butler,  Very  Rev.  R.,  Dean  of  Clonmacnoise.      l^rimu 
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1838  •Callwell,  Robert,  Esq.  25,  Herleri-plac^:. 
1831  *Campbell,  W.  W.,  M.  D.  Portsteicari,  CoUraix 
1814  *Carniichael,  Andrew,  Esq.  24,  Rulland-square^  H, 
1821  *Carne,  Joseph,  Esq.,  F.  R.  S.,  F.  G.  S.  P  —-^e. 
1838  •Carson,  Rev.  Jos.  D.  D.,  F.  T.  C.  D.  l^.Fitz  pL 

1798  •Caulfield,  Hon.  Henry.     Hoekley,  Armagh. 
1819  •Chamley,  George,  Esq.     6,  Be  hide  replace  • 
17'J3  •Charlemont,  Francis  W.,  Earl  of.    Charlemtmt  Uousf. 
1824  •Chetwode,  Edward  VViiroot,  Esq.     fVoodbrook^  For* 
(arlington. 
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EkcUtl. 

1835  ■Clarke,  Thomas,  Esq.     124,  Lower  Boffgot-streeL 

1842  •Cletidinning,  Alexander,  Esq.      IVestport, 

1825  •Colby,  Lieut-Col.  Thomas,  R.  E.,  LL.  D.,  FJl.SX, 


&  Em  F.  G.  S..  F.  K.  a.  S. 


1835 

1815 

1845 
1839 
1825 
1822 

1835 
1828 
1827 

1834 
1833 

1829 
1842 
1836 
184G 
1849 
1850 

1837 
1835 
1843 
1843 

1842 
1842 

1844 


&c.     Southampton. 
9,  Gresham  Terracet 


•Cole,   Owen   Blayney,   Esq 

Kingstown, 
•Colvill,  William  C,  Esq. 

•Connolly,  Daniel,  LL.  D.     36,  Fitzwilltam-place. 
•Conroy,  Edward,  Esq.     Kenttington,  London. 
•Corballis,  John  11.,  LL.  D.,  Q.  C.  10,  Lr.  Daggot-st. 
•Cork,  Cloyne,  and  Ross,  Rt.  Rev.  James  Wilson,  D.  D., 

Lord  Rishop  of.     Cork, 
•Courtney,  Henry,  Esq*     24,  FUzwiUiam-place. 
•Crampton,  Hon.  Justice,  LL.  D,     3,  Kildare-place^ 
•Croker,  Thomas  Crofton,  Esq.,  F,  S.  A.     3,  Glouces' 

tar-road,  Old  BromptoUy  London, 
•Croker,  Charles  P.,  M.  D.     7,  Merrion-square^  W. 
•Cubitt,  William^  Esq.,  F.  R.  S.,  F.  R.  A.  S.    8,  Great 

George* S'Streeti  fVestminsterj  London, 
•Cusack,  James  W.,  M,  D.     3,  Kiidore-street, 
Cane,  Arthur  B.,  Esq.     61,  Dawson-street, 
Cane,  Edward,  Esq.     60,  Dawmn-slrtci, 
Cane,  Richard,  Esq.     61,  Daw$on*strc€t. 
Carlcy,  John,  Esq*     17,  Lower  Dorset-street 
CarJilc,  Hugh,  M.  D.,  Professor  of  Anatomy.    Queen's 

College,  Belfast, 
Carter,  Sampson,  Esq.     Castlemeiv^  Kilkenny, 
Cash,  George,  Esq*     Broomfittd^  Malahide. 
Cather,  Thomas,  Esq.     12,  Blessington-street, 
Chapman,  Sir  Montague,  Rart.     KiUua  Casile,  Chf^ 
mellan. 

Chapman,  Benj.  L,  Esq.     KiUua  Castle,  Clonmellan. 
Churchill,  Fleetwood,  M.  D.     137,  StepKens  Green, 

West. 
Clare,  Henry^  Esq.     14,  IVarrington'place. 
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Elected. 

1848  Clarendon,  Frederick  VilHers,  Esq.,  A.  B.,  C.E.  Cobra 

Parade,  Pk ibsboroiig h . 
1845  Clarid^e,  James,  Esq.     28,  Marlborough-street, 
1837  Clarke,  Edward  S.,  M.  D.     Cork. 
1845  Close,  James  Stratherne,  Esq.     2,  Gardiner" tt^row, 
1850  ColHs,  Maurice,  Esq.    3,  George' s-street^  North* 

1831  Conway,  Frederick  W.,  Esq.     Ratfimmes* 
1845  Cooke,  Adolphus,  Esq,     Coohsborough,  Mullingar, 

1832  Cooper,  Edward  J.,  Esq,      Markree  Castle^  Cc 
1847  Corrigan,    Dominick   J.,    M.  D.     4,   Merrfon-squarei 

West, 

184C  Cotton,  Ven.  Henry,  LL.  D.,  Archdeacon  of  Cashel, 
TkurleSy  and  25,  Upper  Merrion-street. 

1840  Crampton,  Sir  Philip,  Bart.,  President  Royal  Zoolo- 
gical Society  of  Ireland.     14,  Merrion-square^  N. 

1843  Culley,  Robert,  Esq.     Kingstown* 


1830  *Davis,  Charles,  M.  D.     33,  York-street. 

1827  •Davy,  Edmund,  Esq.,  F.  R.  S.,  Professor  of  Chemi 

try.  Royal  Dublin  Society. 
1835  ♦D*Olier,  Isaac  M.,  Esq.     Booterstoum. 
1847  ♦Dobbin,  Leonard,  Esq.     27,  Gardiner* s-ptact. 
1817  •Drummond,  Rev,  William  Hamilton,  D.  D. — Libra- 

KiAN,     21^  Lower  Gardiner-Street, 
1843  •Drury,  William  V.,  MD.     Darlington, 
1830  Dunraven,  RightHon.  Edwin  Richard.  Earl  of,  F.  R,Sn 

F.  A.  S,     Adore  Abbey,  Adare, 
1826  D' Alton,  John.     AB,  Summer 'hill 
1846  D'Arcy,  Matthew  P.,  Esq.     Jfalieng  Lodge. 
1840  Davidson,  John,  Esq.     Ammgh, 
1846  Deane,  John  C,  Esq.     19,  Hantlagh  Road. 
1843  Dease,   Matthew  O'Reilly,  Esq.     Kingstown, 
184(>  Deasy,  Rickard,  Esq.     184,  Great  lirunswick^trftt, 
1850  Dillon,  Rev.  Edward.     Wexford. 
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1839  Dixon,  Rev.  Robert  Vickers,  A  M.,  Fellow  of  Trinity 
College,  Erasmus  Smith's  Professor  of  Natural  and 
Experimental  Philosophy,  University  of  Dublin. 
33,  Stephen* s-green.  North. 

1845  Dobbs,  William  Carey,  Esq.     21,  Fiizwilliam^place, 
1847  Donovan,  Michael,  Esq.     H,  Clare-streeL 

1834  Dojne,  Charles,  Esq.     Newtownpark^  Biackrock. 
1838   Drennan,  William,  Esq,     35,  North  Cumberland-street, 

1834  Dublin,  Most  Rev.  Richard  Whately,  D.D.,  Archbishop 

of^  V,  P.  Royal  Zoological    Society   of  Ireland. — 
Vice-President,     Palace,  Stephen s-tjreen. 
1850  Dungannon,  Viscount.     Brynkenalty  Derby  shire, 

1842  Dunlop,  Durham,  Esq*     7,  Lower  Abbey-street. 

1847  •Esmonde,  Right  Hon.  Sir  Thomas,  Bart.  9,  Great 
Denmarh-strctt. 

1835  Edington,  William,  Esq*,  Treasurer  of  the  Geological 

Society  of  Dublin.     18,  Leinster*street. 
1847  Egan,  John  C,  M,  D.     22,  Merrion-nqtiare,  North, 

1843  Eiffe,  James  S.,  Esq.     Plantation  Howe^  Amersftam^ 

Bucks, 

1846  Enniskillen,  William  Willoughby,   Earl  of,     Florence 

Courty  Enniskillen, 


1845  ^Forster,  Robert,  Esq.     Spri$uj/leld^  Dungannon. 

1841  ♦Fortescue,  Thomas,  Esq.     Ravensdale  Park,  Flurry 

Bridge* 

1828  •Foot,  Simon,  Esq. 

1850  Fairfield,  Charles  George,  F^.,D.L.  Xr^Viltm-tqmn. 

1844  Faruhara,  Henry  Lord.     Fanikam^  County  Cavan. 

1884  Ferguson,  Samuel,  Esq.     20,  George* s-street.  North, 

1842  Ferrier,  Alexander,  J un.,  Esq.,  A.M.     Ralhmines, 
1837  Firday,  John,  LL.  D.    31,  North  Cumbertamd-strtet. 
1848  Fitzgerald,  Rev,  Joseph.     Hakan^  Tultamore. 
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1850  Fitzgerald,  Lord  William,     20,  Flizwiliiam- place, 

1841  Fitzgibbon,  Gerald,  Esq.  29,  Gluucesierstreety  Uppers 
1850  Fortescue,  Chichester  S,,  Esq,,  M.  P,  Itcd  Hou^e,  Ardte^ 
1850  Fowler,  Robert,  E«q.,  23,  Itulland-squarey  North, 
1850  Fox,  Charles,  Esq.,  C.  E,    London. 

1838  Frazer,  G.  A.,  Esq.,  Captain  R,  N.     HaUrford. 
1850  Frazer,  William,  Esq.,  C.  E,     Bom's  in  Ossory. 

1847  Freke,  Henry,  M.  D.     28,  Holks-streH. 

1836  •Gough,  Hon.  George  Stephens,  A.  B. 
1850  •Graham,  Andrew,  Esq.     Markree  Observatory^ 

1848  *  Graham,  Rev.  William,     Damascus. 

1837  •  Graves,  Rev.  Charles,  A.  M.,  Fellow  of  Trinity  Col- 

lege, Prof.  Math. — Secretary  of  Council,  12, 
FUzwilliam-squarei  West,  , 

1824  *Grierson,  George  A.y  Esq.     19,  Essex-streeiy  fVest. 

1819  ♦Griffith.  Richard,  LL.D.,  F,R.S,E.,  F,G.S.,V.P. 
Geological  Society  of  Dublin.  2,  FitzwiUiam^ptQct* 

1849  •Guinness,  Benjamin  Lee,  Esq.     James s  Gate, 
1845  Galbraith,  Rev.  Joseph,  A.  M.,  Fellow  of  Trinity  Col- 

lege.     College, 
1837  Gayer,  Arthur  E.,  LL.  D.     47,  Upper  Mount-street. 
1845  Getty,  Edmund,  Esq.     Belfast, 
1845  Goold,  Wyndham,    Esq.,  M.  P,     21,  Merrwn-sqi 

North. 
1826  Graves,  Robert  J.,  M.D,,  F.R.S.    4^  Merrion^square^ 

South. 
1837  Gregory,  William,  M.  D.,  F.  R.  S.  E.     Edinburgh, 
1837  Gregory,  Very  Rev.  James^  A.  M.,  Dean  of  Ki)du«,J 

17,  Fitzwiiliam'Street,  Upper, 
1848  Grene,  John,  Esq.     Clonliff  Parade, 

1842  Grimshaw,  Wrigley,  M.  D.     11,  Molesworthstreet* 

1839  Grubb,  Thomas,  ICsq.   8,  Leinster  Terrace^  Il€UhmiiU4, 

1847  •Halliday,  Charles,  Esq.     Monlstown. 
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1848  •Halliday,  Alexander  H.,  Esq,     23,  Harcourt-streeL 

1827  •Hamilton,  SirWilliam  Rowan,  Knt^LL.!).,  F.R.A.S., 
Astronomer  Royal  of  Ireland,  and  Andrew's  Pro- 
fessor of  Astronomy  in  the  University  of  Dublin, 

Observatory i  Dunsink, 
1840  ♦Hanna,    Samuel,    M.  D,,  A.  M,     43,  Leinster-road^ 

Rathmines. 
1820  •Hardiman,  James,  Esq,     Galway, 

1829  *  Hardy,  Philip  Dij[on,  Esq*   Greenfield  Lodge^  Donntj- 

brook. 

1830  •Harrison,  Robert,  M.  D.,  President  Royal  College  of 
Surgeons  ;  Professor  of  Anatomy,  University  of 
Dublin;  Hon.  Sec.  Royal  Dublin  Society.  I,  Hume- 
street. 

1837  •Hart,  Andrew  Searle,  LL.  D.,  Fellow  of  Trinity  Coi- 
lege.     Cdlege. 

1828  ♦Hart,  John,  M.  D.,  Professor  of  Descriptive  Anatomy, 
Royal  College  of  Surgeons.    G9,  Charkmont'Street. 

1844  •Harvey,  William  H.,  M.  D.,  Professor  of  Botany,  Royal 
Dublin  Society ;  Curator  of  the  Herbarium,  Trinity 
College.     40,  College. 

1840  •Uemans,  George  Willoughby,  Esq.,  C.E.  \0,  Rutland' 
square. 

1831  ♦Hill,  Lord  George  A.     Guydore^  Dnnfanaghy, 
1803  •Hincks,  Rev.  Thomas  D.,  LL.  D.     Belfast. 

1847  •Hodgkinson,  Eaton,  Esq.,  F.  R.  S.,  &c,  Marwhester, 
1847  •Hone,  Nathaniel,  Esq.  \,  Fitzwilliam'square,  East. 
1825  •  Hudson,  Henry,  Esq.,  M.  D.  23,  Steifheft's-green^  N. 
18U>  *Hutton,  Robert,  Esq,,  F.  G.  S.    Putnnj-jmrky  Surrey^ 

and  15,  Manchester  Buildinys,  London. 
1840  ♦Hutton,  Thomas,  Esq.,  D.  L.,  F-  G.  S.,  Treasurer  of 

the  Royal  Zoo! ogi ca  1  Society  of  1  rel and ,    Elm-imrkj 

and  1H>,  Summer-hill. 
1843  •Hutton,  Henry,  Esq.     18,  Gardiner  it-place. 
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£lect«d. 

1836  Hamilton,  Charles  WUliam,  Esq.,  F.  G.  S.     40,  Do- 

minick-street,  Lower, 
1845  Hamilton,  George  Alexander,  Esq.,  M.  P.     Hampton 

Hall,  Balbriggan, 
1838  Hamilton,  John,  Esq,     37,  Westland-row, 

1847  Hancock,  William  Neilson,  LL.  D,     Queens  Calieff^ 

Belfast, 

1844  Hanlon,  Charles,  Esq.     Bedford  House,  Rathfjar, 
1850  Hardinge,  William  Henry,  Esq,  Record  Office,  Custom 

House,  and  Rose  Mount,  Cardiff's  Bridge. 

1848  Hartley,  James,  Esq,    27,  New  Br edofi- street.  Black* 

Friars,  London* 

1845  Hau^hton,   Rev.    Samuel,   A.  M.,  Fellow   of  Trinity 

College.     17,  Hey tesburjf- terrace. 
1845  Henn,  William,  Esq.,  Master  in  Chancery,     17,  Mer- 

rion-square,  South. 
1842  Hogan,    William,  Esq,,  A.  M.     Haddington  Terrcict^ 

Kingstown, 
1841   Hudson,  Wm,  Elliot,  Esq,     39,  Upper  Fitztriitiam-si, 
1845  Hughes,  Henry  George,  Esq.,  Q,C,,  Solicitor- Geiieml. 

22,  Lower  FitzivilUam-street. 
1835  Htitton,  Edward,  M.  D,     29,  Gardiner  s-place. 

1847  Ingram,  John  Kells,  Esq.,  A.  M.,  Fellow  of  Trinity  Col- 
lege,    40,  College. 


1835  •  Jessop,  Frederick  Thomas,  Esq,  Doory  HaUy  Loma* 
Jbrd^ 

1839  'Jones,  Lieutenant-Colonel  Harry  D.,  R.  E. 

1828  Jacob,  Arthur,  M .  D.,  Professor  of  Anatomy,  lioyaL 
College  of  Surgeons.     23,  Ely-ptace. 

1845  James,  Henry,  Esq.,  Capt.  R.  E.  Dock  Yard^  Paris- 
mouth, 

1837  James,  Sir  John  Kingston,  Bart.     9,  CavtHdish^row, 
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1841  Jellett,  Rev.  John  H.,  A.  M.»   Fellow  of  Trinity  Col- 

lege,  Professor  of  Natural  Philosophy,  University 
of  Dublin.     6,  College. 

1842  Jennings,  Francis  M.,  Esq.     Braumsireet^  Cork* 

1847  Jones,  Philip,  Esq.    Nuigrove^  Rathjamham. 

1836  Joy,  Henry  Holmes,  Esq.,  A.M.    17,  Mmiutjoy-sq.<t  E* 

1833  •Kelly,  Denis  Henry,  Esq.    Castle  Kelly,  Mount  TaU 

boi,  Roscommon, 
1846  *  Kennedy,  James  Birch,  Esq.     43^  Dame-street. 

1844  •Kihlare,  Marquis  of,  M.P.     Carton^  Maynooth,  and 
13,  Lower  Domlnkk-street, 

.850  *King,  Rev.  Henry.   Ballylin,  Firbane,  King*s  County, 

1837  'Knox,  Rev.  Thomas.      Toomavaraghy  Nenagh, 

1837  'Knox,  George  J.,  Esq.     1,  Maddox-Htreety  London, 
1841  •Knox,   Rev.   H,  Barry ♦     Deanery  House^  Hadleigh, 

Suffolk, 
1835  ♦Kyle,  VVilliani  Cotter,  LL.D.     8,  Clare-street. 
1831   Kane,  Sir  Robert,  M.D.,  F.R.S.,  President  of  Queen's 
College,  Cork,  and  Director  of  the  Economic  Mu- 
seum, Dublin.     Cork, 
BW  Kelly,  Thomas  F.,  LL.D.     19,  Temple-street^  Upper, 
1835  Kennedy,  George  A.,  M.D.     15,   Talbot-street. 
L850  Kennedy,  Henry,  M.  B.     Frederick-street^  North. 

1848  Kenny,  James  Christopher  F.,  Esq. 

1838  Kent,  William  T.,  Esq.     51,  Rutlund-squart. 
1838  King,  Hon.  James.     MttcheUtown* 

1845  King,  Charles  Croker,  M.  D.,  Professor  of  Anatomy, 
Queen's  College.     Galway, 

1833  •Larcom,  Thomas  A.,  Captain  H.  E.     Drumcondra. 
18^0  •  Lard ner,    Rev.    Dionysius,    LL.D,,    F,  R.  S,  L.  E,, 

F.  R.  A.  S.,  «fc. 
1835  'La  Toucbe,  David  Charles,  Esq.     Marley^  Ratk/arn' 

ham. 
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£l«ct«L 

1836  •LaTouche,Wm.  Digges,  Esq.    34,  Stephen" s-green^N, 

1839  •Leader,  Nicholas  P.,  Esq.     Dromagh  Castle^  CaiUe- 

mills i  Cork, 

1844  *Lein8ter,  His  Grace  the  Duke  of.   Carton^  Maynooth^. 

and  13,  Lower  Dominick-street.  fl 

1802  •Leitrim,  Right  Hon.  Nathaniel,  Earl  of.     Killadom^ 

Celbridge, 
1828  •Lenigan,  James,  Esq.     Castle  Fogarty,  Thurleg, 

1832  'Lloyd,  Rev.Humphrey,  D.D.,  F.R.S.,Hon.  F.R.S 

Fellow  of  Trinity  College;  V.  P.  Geological  Sodei 
of  Du\>lin,— Phesident.     35,   Colleyt, 
1846  •Lloyd,  William,  M.D.     London. 

1833  -Luby,  Rev.  Thomas,  D.D.,  Fellow  of  Trinity CoU 

43,  Leeson-street, 

1845  •Lucas,  Right  Hon.  Edward. 
1842  Law,  Robert,  M.D.,  King's  Professor  of  the  Institutes 

of  Medicine.     34,  Granby-row, 
1845  L'Estrange,  Francis,  Esq.     39,  Dawson-strccL 
1841  Lee,  Rev,  William,  A.  M.,  Fellow  of  Trinity  CoU 

50,  Leeson-street^  Lower* 
1815  Le  p'anu,  William,  Esq.     27,  Rutland-square. 
184G.  Lefroy,  George,  Esq.     18,  Lecson*str€et. 

1840  Lloyd,  William  T.,  Esq.     10,  Crescent,  Up.  Mount 
1845  Longfield,  Rev.  George,  A.M.,  Fellow  of  Trimly  Col 

lege,  Dublin.     College, 
1838  Longfield,   Mountiford,   LL.  D.,   Regius  Profeff»or 

Feudal  and  English  Law,  University  of  Dublin. 

FUzwilliam -square^  West. 
18M9   Longfield,  William,  Esq,     10,  Harcourt-street, 
1850  Luscombe.  William  Hill,   Esq.,   C.  E.     Adelaide  Ti 

race,  Upper  Leesonstreet,  and  24,  Talhot-streei* 
1836  Lyle,  Acheson,  Esq.,  A.  M,,  Chief  Remembrancer.  I 

Mtrr ion-square^  S, 

1812  •i\Iac  Carthy,  Viscount  De.      Toulouse. 

1827  'Muc  Donnell,  John,  M.  D.     4.  Gardiner s-row. 


I 


1831 


1826 

1834 
1826 
1828 
1812 

1817 
1828 
1845 

1843 

1846 
1843 
18'16 
1843 
1849 
1832 


_  1836 
■  1846 
H  1850 
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•Mac  Dotinell,  Rev.  Richard,  D.  D.,  Fellow  of  Trinity 

CoUegc.     Killinef/, 
Mackay,  James  Townsend,  L  L.  D.     Dawson  GrovCf 

Befjtjars-bush, 
•M*Kay,  Hev,  Maurice,  LL,D. 
•M'Neece,    Rev.  Thomas,   D.  D»,  Archbishop  King*t 

Lecturer  in  Divinity,  University  of  Dublin*     Cat- 

lege, 
•MacNeili,   Sir  John,  LL.D.,  F.U.S.,  F.  R.  A.  S., 

Professor  of  Civil  Engineering,  University  of  Dub- 
lin.    28,  Rutland-square. 
•Magrath,  Sir  George,  K.  H.,  M. D.,  F.  R.  S.,  F.  L.  S., 

F,G.S,     Plymouth. 
•Mahony,  Pierce,  Esq.     2,  Kildare-street, 
•^larsh.  Sir  Henry,  Bart.,  M.  D.  'J,  Mernon-squarCt  N, 
•Martin,  Rev,  John  C,  D.  D.     Killesandra, 
•Mason,  Henry  Joseph  Mouck,  LL.  D.   Queen  s  Inns ^ 

Hennetta'Strect. 
•Mayne,  Rev.  Charles.     Killaloe. 
•Montgomery,  VVilliann  F.,  M, D.  8,  Merrion-fiqnare^ N, 
Macdonnell,  James  S.,  Esq.,  C.  E.     Frankjhrd  House, 

Dundrum, 
Mac  Dougall,  William,  Esq.,  Hollypark^  and  65,  Uar- 

court-street. 
M*Ghee,  Rev*  R*  J.   Holywell,  St.  Ives,  Huntingdon, 
M* Mullen,  John,  Esq.     50,  fVilliam'Street, 
Madden,  Richard  Robert,  E*tq.     lialhmtnes. 
Magcc,  James,  Esq.     3i),  Leeson-street* 
Magrath,  Rev.  John,  LL.  D.     Falmouth,  Jamaica, 
Mallet,  Robert,  Esq.,  C.  E.,  V.P,  Geological  Society 

of  Dublin.     98,  Capel-street, 
Marks,  Rev.  Edward,  D,  D,     11,  Charlemont-place, 
Massy,  Henry  W,,  Esq.     Rosanna^  Tipperary, 
Melville,    Alexander   Gordon,     M.  D.,    M.  R.  C,  S*. 

Eng.,  and  F.  l^.  S.,   Professor  of  Natuntl  HUtory, 
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1848  Miller,  Geopjre  Mackay,  Esq.,  C.  E.     Railtcaij  Oj 

King's  Bridge. 

1840  Mollan,  John,  M.  D,     33,  Ghucester-gtreet 

1841  Monsell,  William,  Esq.,  M.  P.      Tervoe^  Limerick, 
1850  Moore,  Christopher,  Esq.  '  Howland-street^  London. 
1845  Moore,  David,  Esq.     Gltunevin, 
1841  Malvany,   William  Torrens,   Esq.     Dundrum 

Dundrum. 

1849  Murphy,  Jeremiah  John,    Esq.,  Master  in  Chan< 
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1840  ♦Napier,  Joseph,  Esq.,  M,  P.  11  ^  Mountjotf-square^ 

1844  •Neville,  John,  Esq.,  C.  E.     Dundalk, 

1835  ♦Nicholson,  John  A.,   A.M,    Bairaih  House ^  Ki 

1845  Netigan,  J.  Moore,  M.D.     18,  Merriott -square,  Ei 

1846  Nugent,  Arthur  R.,   Esq,     Poriajerry  House,  Pc 

ferry. 

1833  ♦Odell,  Edward  S.,  Esq.   Carriglea  House,  Dungi 

1832  •OTerrall,  Joseph  M.,  Esq.     38,  Eulland^quareJi 
1849  ♦Ogilby,  William,  Esq.     19,  Gower street,  London^ 

1833  •O'Reilly,  Miles  John,  Esq.     Paris, 

1838  •Orpen.John  Herbert,  LL.D.     13,  South  Frederii 

1839  •Owen,  John  Underhill,  M.D.     Ordnance,  Poll 

London, 

1847  O' Donovan,  John,   LL.  D.,  Professor  of  Celtic 

guages,  Queen's  Collogue,  Belfast.    8,  Nenxonn 
1845  O^Driscoll,  W.  Justin,  Esq,     ^%,  Lower  FiizwiUiam-A 
1845   O'Gorman,  N.  Pureell,  Esq.     45,  BlessingtoU'Sirfri, 

1836  O'Grady,  Michael  Miirtin,  M.D.    Ln  Mancha^  Stcordt 
1844  Oldham.  Thomas,  A.M.,  F.  R.S.,  F.G.S.,  ProfeMom 

Geology,  University  of  Dublin.    18,  Ptmhrokt*rcmi 

1847  Ormsby,   Arthur  S.,  Esq.,  C.  E.     Richmond,  V^'r^'mia 
1839  Osborne,  Jonathan,  M.  D.,  Professor  of  Materia, 

dica,  School  of  Physic,     26,  Harcourt'Sii 

1848  Ottley,  Charles,  Esq.,  A,  M.,  C.  E,    AV/rra,  Co, 
1838  Owen,  Jacob,  Esq.     2,  Mountjoy'-square^  IVtsi, 


cxlix 


1839  •Parker,  Alexander,  Esq.     Rathmines, 

1828  •Petrie,  George,  LL.D.,  RH.A.     67,  Ralhmines, 

1841  ♦Phibbs,  William,  Esq.     Seajield,  Sligo, 

1843  •Pickford,  James  H,,  M,  D.     Brighton. 

1837  •Pim,  George,  Esq.     Brennan* a-town^  and  15,  Usher** 

Island. 
1849  •Pirn,  Jonathan,  Esq.     Green  Bank^  Monksiawn^  ami 

WiUiam'Street. 
1836  •Porter,  Rev,  Thomas  H.,  D.D.      TulUihogue,  Dun- 

gannon, 

1830  ♦Portlock,  Joseph  Ellison,  Lieut.-Col.,  R.  E,,  F.  R.  S., 
I  F»  G.  S.,    President  of  the  Geological   Society  of 

Dublin.     Cork. 
1830  •Prior,  James,  Esq.    20,  Norfolk  Crescent,  Hyde  Park, 

London. 

1849  •Purser,  John,  Esq.     llathmines  Castle^  and  James » 

Gate. 
^1843  Pakenham,  Hon.  and  Very  Rev,   Henry,  Dean  of  St. 
^P  Patrick *8.     40,  Harcourt-street, 

1841   Patten,  James,  A.M.,  M.D.     BelfaH, 
1845  Pigot,  Right  Honorable  David  R.,  Chief  Baron,     89, 

Leeson-street. 
1833  Pim,  James,  Esq.     Monkstown  Castle, 
1845  Porter*  Rev.  Clatson.     Cranny y  Lame, 
1845  Preston,  Algernon,  Esq,     14,  Gloucester-street. 

1850  Purdon,  Wellington  A.,  Esq.,  C.E.     Slopcrton^  Kinys' 
toum. 


1846  'Reevef,  Rev.  William,  D.  D.     Hallymena. 

1843  •Renny,  Henry  L.,  Esq.  2,  Cole^s  Terrace^  Barnshury 

Boadf  Islington^  London, 
1839  'Rhodes,  Thomas,  Esq,,  C.  E,     2.  Vesey^placcy  Monks* 

town* 
1816  *RobinsoD,  Rev.  Thomas  Romnoy,  D.D.    Obstfrvatory, 

Armagh, 


1844  ♦Roe,  Henry,  Esq.     2,  FttzwilUam'square^  East, 
1825  •Rossroore,   Henry  Robert,   Lord.      Ros&more 

and  The  Dell^  Windsor. 
1832  •  Rosse,  Right  Hon.  William,  Earl  of,  PresideJit 

Royal  Society  of  London,   F*  R,  A.  S.,  &c. 

Castle^  Parsonsloum, 
1832  ♦Rowan,  Rev.  Arthur  B.,  A.M.     BeUmonnt  Tt 
1841   Retd,  Rev.  James,  A.M.     Ooniarf, 
1834  Reid,  Robert,  M,  D.     Corrig  Avenue^  Kingstoi 
1849  Rickards,  John  L.,  Esq.,  C.  E.     Lenham^  Carl 
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1806  -Sadleir,  Rev.  Franc,  D.D.,  Provost  of  Trinity  CoU^ 
Provost* s  Howie^  College, 

1835  •Sadlelr,  Rev.  William  Digby,  D.D.,  FeUow  of  Ti 

College.    4,  College. 
1843  •Salmon,  Rev.  George,  A.M.,  Fellow  of  Trinity  C 

lege.     2,  Heyteabury  Terrace^  Wellington-road. 

1846  •  Sherrard,  James  Corry,  Esq.    %  Great  George\ 

Westminster. 
1813  ♦Singer,  Rev.  Joseph  Henderson,  D.  D.,  Regi 

fcssor  of  Divinity,  Llniversity  of  Dublio. 

Ham 'place. 
1829  -Sirr,  Rev.  Joseph  D'Arcy,  D.  D.  SpUalfieids, 
1834  'Smith,   Rev.   George   Sidney,  D,  D.,     Pw>f« 

Biblical  Greek,  University  of  Dublin.     9, 
1785  'Stewart,  Hon.  Alexander. 
1819  'Strong,  Ven.  Charles,  A.M.    Archdeacon  of  O 

lough.    6,  Cavendish-row, 
1845  'Sweetman,  Walter,  Esq.     4,  Mounffogsgwartt 
1 845  Sausse,  M*  R.,  Esq.     5,  Hume-street^  DMin. 
1848  Segrave,   O'Neale,    Esq.,    D.  L.     KiUimm€. 

Wickhw. 

1847  Sidney,  Frederick  John,  LL.D.     19,  Utrteri 
1833  Smith,  J.  Huband,  Esq.,  A.M.     U  Bi 
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[7  Smith,   Robert  William,   M.  D.,  Professor  of  Surgery, 
University  of  Dublin,    63,  Eccles-streeL 

1835  Smith,  Aqui  11a,  M.D.     \2l^  Lower  Boffgol'Street 
1849  Smyth,  Henry,  Esq.,  C.  E.     Upper  Tetuple-streei, 

1841  Sproule,  Oliver,  Esq.     42,  JUessington-street, 

1842  Stack,  Ilev,  Thomas,  A.  M.,  Fellow  of  Trinity  College. 

College. 
1846  Staplelon,  Michael  II.,  M.B.     I,  Mountjoy-piace. 
'1845  Starkey,  Digby  Pilot,  Esq.   Sand^coi't  Terrace^  Kings* 

ioum. 
1834  Stokes,  William,  M.D.,  Regius  Professor  of  Medicine, 

University  of  Dublin.     5,  Mcrrionsgnare^  Norlft. 

•  Tarrant,  Charles,  Esq,,  C.E.     Kilkenny, 

1846  ♦Tenison,  Edward  King,  Esq.,  M.P.  KHronan^Keadue^ 

Carrick-on-  Shannon. 
•Tibbs,  Rev.  Henry,  A.M.     Nottingham. 
•Todd,  Rev.  James  Hen  thorn,  D.D.,  Fellow  of  Trinity 

College. — Secretary.    35,  College, 
•Turner,  William,  Esq, 
Talbot,  Hon.  James.     Malahide  Castle, 
Talbot,  Matthew  E.,  Esq.     Ferry  Banh^  Wej^rd. 
Taylor,  Very  Rev.  J.  J.,  D,D,,  Prefiidcnt  of  Carlow 

College.     Castkknock, 
Tighe,  Robert,  Esq.     14,  Fitzwilliam'Squarey  North, 

1845  Townsend,  R.  William,  Esq.,  C.  E.  Dcrry^  Roscarberry. 

1846  Tuffnell,  Thomas  JolUffe,  M.D.    58,  Lower  Mount  st. 

1B34  •  Vandeleur,  Crofton  Moore,  Colonel,     Kilrush^ 
1849  Vesey,  Hon,  Thomas,  M.P.     Abbeyleijt, 

1836  V^jg notes,  Charles,  Esq.,  F,  R.  S.     Trqfalgarsguaref 
London, 


1837  'Wall,  Rev.  Charles  William,  CD.,  Vice-Provost  of 
Trinity  College* — Vics-Prbsidsnt.     20,  College* 
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UiS  •Wall,  RcT.  Richaid  EL,  D.D.     6,  Hume^treti. 
U±i  •Wmkbe,  Francis  Weldon,  Esq.     Limenck. 
1816  •WcmTcr,  Thomas,  Esq^  F.R.S^  F.G.S.     Landon. 
1800  •!?€«,  Isaac,  Esq.,   F.  G.  S^   Vice-President  ^Royil 

Dablin  Society.     Racemswellj  Bray. 
1790  •Wilkinson,  James  Tandy,  M.  D^     LimendL 

1837  •Williams,  Thomas,  Esq.     Dntmcandra  Cattle. 

1839  •Williams,  Richard  Palmer,  Esq.   Dnumcondra  Castle. 
1841  'Wilson,  Thomas,    Esq.      WestUiry,   and   15,  Uffper 

TeaqUe-Ureet. 
1844  •Wilson,  Robert,  Esq.    31,  Leeson-street. 
1833  Walker,  Roger  Chambers,  Esq.     2,  Granby^row. 

1840  Wallace,  Robert  Alexander,  Esq.,  A.  M.     26,  MoUg- 

worth-street. 
1830  Wallace,  William  Baillie,  Esq.,  A.M.  26,  Molestrortk- 

street. 
1M5  Waller,  John  Francis,  Esq.     4,  Herbert-street. 

1838  Webber,  Charles  T.,  Esq.   ^^  Upper  Gloucester •strtti. 
1>41   West,  Rev.  John,  ly.l^.     28,  Herbert-place, 

1S4«'V  Wilkinson,  George,  Esq.     Custom-House. 

l>4t>   Williams  Robert  C,  M.  D.   S)^,  Upper  Mount-street. 

l<S\_t  \Viil>,  Rev.  James.     Kilmacow,  JJaterfyrd, 

lS4o  Wingfield,  Hon.  and  Rev.  William.     AbUyleix, 

1^43  Wynne,  John,  Esq.     Uazlewood,  Co,  SUyo, 

1S45  Yeates,  George,  Esq.     2,  Grafton-street, 


Note. — The  names  of  parties,  w  hose  subscriptions  are  in 
arrear  for  two  years  and  upwards,  are  not  printed  in  this  list. 
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